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PHYSICAL THEORY. 

We reprint, on another page of this issue, a valuable dis- 
cussion of a recent paper by Dr. J. J. Thomson, by one who 
signs himself “W. S. F.,” but whose identity might easily 
be guessed. This discussion points out clearly the weak points, 
as weil as the strong, of a most important contribution to 
physical theory. The sciences of physics and chemistry used 
to be classified, the one as the study of energy; the other, as 
the study of matter. But the physicist is not content in his 
own field: he is looking for a fundamental theory which will 
apply to chemistry as well as physics. Of late he has been 
playing havoc—in his own opinion, at least—with the atom, 
and he thinks he now can give physical explanations for chem- 
ical facts. As our knowledge increases, men find it necessary 
to specialize, following widely differing branches, but their 
work only draws the various branches of the science—as they 
how are—closer together. After all, there is only one science, 
_that of nature, and our classification is merely a convenient 


way of arranging our hardly acquired knowledge. 


ELECTRICAL OSCILLATIONS. 

The subject of resonance in an electric circuit is shrouded 
in mystery to the practical, or rather, let us say, non- 
mathematical man. It is hard enough to understand the action 
of a condenser or of an inductive coil in resisting the flow of 
Then, 
when one has been fully impressed with the importance of 


an electric current, even when either is taken alone. 


these devices in opposing the flow of current, he is told that 
if he places both in a circuit at the same time, and proportions 
them properly, each will neutralize the effect of the other, 
and the value of the current flowing will depend only upon the 
resistance of the circuit. To accept this plain statement when 
it is first made tries one’s faith considerably, and to the greater 
number of students a mathematical proof, while it can not 
be questioned, is not altogether convincing, since to them it 
means little more than a juggling with symbols. Actual ex- 
periments, however, soon persuade one of the truth of the 
mathematical deductions, but his ideas of the physical actions 
going on are apt to be hazy for some time. 

It does not seem very difficult to get a fairly clear idea of 
what is happening in a resonant circuit, if only the problem 
is approached in the proper way. A condenser is a device which 
will store up electrical energy when connected to a battery 
lf the terminals of the 


condenser are then connected together by some conducting 


or any source of electric energy. 


material, the condenser discharges, a current flowing along 
the path provided, and the energy stored up is dissipated as 
heat or otherwise, due to the resistance of the path. An induc- 
tive coil is merely a winding which may set up a magnetic 
field when a current passes through it. Faraday showed that 
a variation in the magnetic field surrounding a conductor sets 
If, then, the 
electric current passing through our coil vary, the magnetic 
field which it sets up must vary with it, and this variation of 


up an electromotive force in that conductor. 


the magnetic field, according to Faraday’s law, reacts upon the 
current flowing, and always in such a way as to oppose the 
change in the current. If the current be increasing, the re- 
action—or, as we call it, the inductive electromotive force— 
opposes the increase; if the current be decreasing, it opposes 
the decrease. In other words, it retards the growth and re- 
tards the decay of a varying current. 

Suppose, now, we attempt to discharge our charged con- 
denser through our inductive coil, the resistance of the cir- 
cuit being negligible, as soon as the circuit is completed, a cur- 
rent will begin to flow, increasing in value from zero to a maxi- 
mum. This increasing current sets up a magnetic field, which 
grows with the current; and which reacts against the current. 
The reaction against the current depends upon the rate of 
change of the magnetic field, and not upon its strength; and 
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the rate of change is a maximum when the current first begins 
to flow, and a minimum when the current reaches its maxi- 
mum value. The result is that the maximum value of the cur- 
rent is reached at the moment the condenser is completely dis- 
charged. But at this moment the field surrounding the coil 
is a maximum. Assuming no energy losses in our circuit, 
all the energy which was first stored up in the condenser is now 
stored up around the coil in the magnetic field. At this mo- 
ment there is in our circuit no force tending to keep the cur- 
rent flowing, and it would at once die out, were it not for the 
fact that any decrease in its value is opposed by a correspond- 
ing change in the magnetic field surrounding the coil. The cur- 
rent will therefore continue to flow in the same direction, and 
will die out gradually; but since the condenser was completely 
discharged at the moment the current reached its maximum 
value, this prolongation charges the condenser in the opposite 
sense, the current continuing to flow until the magnetic field 
surrounding the coil has completely disappeared. The energy 
recently stored in the field around the coil is again trans- 


ferred to the condenser—though the direction of charge is 





reversed—and the conditions are ready for a new discharge. 
This process would keep up indefinitely, were it not for losses, 
All of the electrical 


energy which was originally stored up in the condenser is 


which can not be avoided, in the circuit. 


finally converted into heat. 

This discharge and recharge of the condenser takes place 
at a definite rate, depending upon the size of the condenser 
and the winding of the coil. In other words, the process is 
periodic. But suppose that we introduce into our circuit an 
electromotive force which has a period exactly equal to the 
natural period of the circuit. The condenser is charged and 
discharges itself as just described. In this it is assisted by 
the alternating electromotive force, which also acts with the 
The 
intensity of the current which will flow in this case will depend 


coil in charging the condenser in the opposite direction. 


only upon the resistance of the circuit, since, as the condenser 
is being charged, its opposition to the flow of current into it 
is balanced by the effect of the coil; and, on the other hand, 
the resistance offered by the coil to an increase in the current 
is offset by the effect of the discharging condenser. This is the 
condition known as resonance, and when it occurs an enormous 
current may be set pulsating in the circuit, although but little 
power is required to drive the dynamo which furnishes the 
alternating electromotive force. 

In practice, the disadvantages of such a condition are sev- 
eral: This large current causes a large armature reaction in 
the generator, and this affects adversely the regulation. It 


also causes a considerable loss in the conducting wires. But 
the most serious objection is due to the rise of potential which 
takes place at the condenser and at the inductive winding. The 
potential at the terminals of a condenser is equal to the quan- 
tity of electricity with which it is charged, divided by its capac- 
ity, and since in a resonant circuit the quantity may be great 
and the capacity small, the potential may be high—in fact, 
possibly many times that of the generator. The same is true 
for the coil, and these rises of potential, when not provided 
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for, may produce disastrous effects by breaking down the in. 
sulation of the system. Resonance may occur not only when 
the fundamental frequency of the generator is equal to or ap- 
proaches the normal period of the circuit, but it may be caused 
by harmonics in the electromotive-force wave. The occurrence 
of such a condition in practice is probably rare, but the pos. 
sibility should not be overlooked, and in important installa- 
tions the distributing systems should always be analyzed with 
a view to determining what probability there may be of such 
a condition arising. 





PREVENTING DISASTERS. 

When a city is visited by such a lamentable disaster as 
that which befell New York recently, there is great activity 
displayed all over the country in investigating the similar 
hazards, and in taking precautions against any like mishap. 
We have been taught a lesson, yet such is our short-sightedness 
that we seldom grasp the full significance of the warning. 
After the Iroquois theatre in Chicago was destroyed, with such 
awful loss of life, everywhere theatres were promptly pui in 
a safer condition than ever before, but no one thought of the 
Now that 
the unexpected has happened in New York, the excursion boats 
are being overhauled, and doubtless they will be comparatively 
safe in the future. If we are wise, however, we will take warn- 
ing from this last disaster, and not be content with making our 
excursion boats safe, but look around for other possible dan- 
gers and take means to prevent them. Every place where a 
crowd may gather should be investigated, not only to deter- 
mine the risk of fire, but to see what other danger may lurk 
there; and no place of recreation and no system of trans- 
portation, no place or thing to which a crowd, whether large 
or small, may be drawn, should be allowed to go uninspected. 
Not until this is done can we hope to avoid such misfortunes 
as seem to have been our lot, both in unusual number and - 
severity, within the past twelve months. 


danger of a crowded ill-equipped excursion boat. 





A LOADED TELEPHONE TRANSMITTER. 

There is to-day a wiser telephone subscriber in the neigh- 
borhood of Getaway, W. Va., if one may credit the story told 
by a local newspaper. Finding some difficulty with his tele- 
phone, this self-appointed repair man undertook to put it in 
order, but not with entire success, for upon taking apart the 
transmitter, the granulated carbon was spilled upon the floor 


and some lost. An examination of what was left convinced 


the would-be expert that the grains were nothing more than 
gunpowder. Consequently, when putting the instrument to- 
gether again, he used gunpowder to replace the lost material. 
After finishing the job to his satisfaction, he attempted to 
call up the exchange, so that he might ascertain how success- 
ful his work had been, not thinking that now his transmit- 
ter was loaded; but, upon ringing the magneto, the gunpowder . 
in the transmitter exploded, with some damage to the sub- 
scriber’s face, and disastrous effects upon the telephone. A 
moral and a caution may be drawn from this little incident. 
Do not meddle with your electrical appliances unless you |hap- 
pen to know something about each particular device. A dy- 
namo tender is apt to make as poor a repair job of a telephone 
as the farmer referred to above. And do not take too literally 
the words used by the electrical fraternity. A loaded telephone 
line is not loaded with gunpowder. 








aS 





July 2, 1904 


HIGH-TENSION TRANSMISSION MEET- 
ING AT CHICAGO. 





A SPECIAL MEETING OF THE INSTITUTE 
rok THE DISCUSSION OF SEVERAL 
VALUABLE PAPERS. 


A special meeting of the American In- 
stitute of Electrical Engineers was held at 
the assembly rooms of the Western So- 
ciety of Engineers, Monadnock Block, 
Chicago, IL, June 21 and 22, 1904. 
President B. J. Arnold called the meet- 
ing to order on Tuesday morning. It was 
gratifying, he said, to find so many mem- 
bers present. Announcement was made 
by Secretary Ralph W. Pope concerning 
the papers and the questions and answers 
relative to the meeting. 

Without any further preliminary, 
President Arnold called for the first paper 
on the programme, entitled “Line Con- 
struction with Steel Supporting Struc- 
tures and Long Spans.” This was read 
by the author, Mr. F. O. Blackwell, of 
New York. In order to utilize time to the 
best advantage, the president called for 
the next paper, “Protection of Cables 
from Arcs Due to Failure of Adjacent 
Cables.” by Mr. W. G. Carlton, of Chicago, 
Il]. After the reading of this paper the 


discussion became general. 
Mr. Ralph D. Mershon, in speaking of 
a steel tower acting as a lightning ar- 


rester, cited an instance where iron rods 
had been installed attached to the tower 
and bent up around the insulator. His ex- 
perience with line troubles had been that 
he had fewer accidents from insulators 
than any other thing. He spoke of ma- 
licious interference with transmission 
lines, und suggested that this was, in many 
cases, from thoughtlessness, and that 
where the troublesome element was ap- 
proached in the proper way the remedy 
was casily applied. Another point which 
he thought had considerable weight in 
connection with the transmission line 
was the question of the formation of sleet. 
He would like to see a good deal of in- 
formation concerning this brought out 
in the discussion. On the question of 
protecting cables, he preferred tile or 
brick protection as against wrapping with 
asbestos, 

Mr. F. O. Blackwell made a statement 
concerning the life of poles, saying that 
in Mexico a wooden pole would last about 
two years. It would either be eaten by 
the ants or would rot out, while in the 
northern climate it would last probably 
twenty years. Regarding the elastic limit 
of materials used for conductors, he had 
made a number of experiments and found 
that the conductors took a set any way 
they were strained. It made no difference 
how low the pressure was, or how high; 
any pressure gave the conductors a cer- 
tain set,and it was a question of how quick- 
ly the curve was taken. 

Concerning the protection of cables with 
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clay tile, Mr. Wells stated that his com- 
pany put in four lines following different 
routes to the substation. Each substa- 
tion has an entirely different route from 
the main station, so that in case of a 
manhole caving in or any trouble on the 
line, there is only one-quarter of the gen- 
eral cable to become ineffective. Regard- 
ing trouble by burning out of the high- 
pressure cable, some of this trouble had 
been caused by defective joints, and some 
of it was due to short bends where the 
cable leaves the duct. In order to ob- 
viate this the cable was carried straight 
from the duct before making a bend over 
to the side*of the manhole. The use of as- 
bestos wrapping, he said, had worked very 
well. In station work the company en- 
deavored, however, to use clay ducts wher- 
ever possible. He had not found any 
trouble due to the cable heating because 
of the asbestos wrapping. 

In answer to a number of questions, 
Mr. Carlton said that the method of sep- 
arating the conduit lines took into con- 
sideration several factors. One of the 
most important in making a larger con- 
duit was the cost of repaving the street. 
With regard to taking care of the cable 
on the inside of the power-house, this 
was one of the most important places to 
look after, and it was the hardest place 
for which to afford adequate protection. 
A three-conductor cable has to have some 
sort of a bell filled with an insulating 
compound. 

Replying to a question by Mr. Mer- 
shon, with regard to the use of a volt- 
meter, he said that his company has used 
a metal voltmeter with a five-volt scale. 
This has a disadvantage, in that it was 
not possible to tell the direction of the 
current flow. His company had been try- 
ing to get a voltmeter with a zero line in 
the middle, which would give readings 
above and below. He said the voltmeter 
was connected between the lead sheath of 
the cable and a good ground. In the 
stations connection was made with the 
ground plate; in a manhole the meter 
would be connected to a water pipe or 
sometimes to the cast-iron frame of the 
manhole. 

Mr. Charles F. Scott sketched the evo- 
lution of line construction from the early 
telegraph conditions. He said that be- 
fore much progress was made the build- 
ing of a transmission line became a 
mechanical engineering problem, rather 
than an electrical one. He was partic- 
ularly interested in the type of conduc- 
tor and the differences between copper, 
aluminum and iron. He would like to 
see as much data as possible brought out 
in connection with the use of aluminum 
as a conductor. 

With regard to the use of pipe towers, 
Mr. Blackwell stated that in tropical coun- 
tries difficulty had been had with the 
wooden tower. The trouble was less with 
the pipe towers. The wooden pole is a 
better insulator than the iron one, but if 
lightning strikes it the wooden pole is 
likely to be shattered. With the iron pole 
the trouble is lessened. 

In reply to a question by Mr. Neal, 
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as to the effect of a lightning stroke on a 
steel tower, Mr. Blackwell said that noth- 
ing had happened in his experience, ex- 
cept that the insulators had been dam- 
aged. 

Mr. Freeman questioned Mr. Black- 
well as to the mechanical breakage of wire, 
due to imperfection. Those in connec- 
tion with aluminum wire were very notice- 
able, and he wished to know whether the 
sway of the wires would have a tendency 
to uniformly break at the point of in- 
sulation. 

Mr. Blackwell replied that the use of 
cable in place of solid wire would elimi- 
nate breakage to a great extent. The whole 
cable does not break down. The strand 
frays out a little, and this may be noticed 
and repaired readily. 

Mr. M. Hoopes took up the question 
of the comparison of aluminum and cop- 
per. He described a transmission line 
which had four spans of aluminum wire 
a thousand feet long. In connection with 
the calculation for wind strains on a 
line of this description, it was his opinion 
that the only thing that could be done. 
would be to estimate a maximum, and 
construct to that limit. The real safety 
is the ratio between the elongation under 
assumed conditions and the elongation 
the wire will stand. 

Mr. Mershon called attention to the an- 
swers to the questions which had been 
sent out by the committee, and which con- 
stituted its report. He desired the mem- 
bers to familiarize themselves with the 
scope of these questions and answers, and 
enter into the general discussion which 
would follow. The session then adjourned 
for luncheon. 

The afternoon session was called to 
order promptly at 2.30 p. mM. The first 
paper taken up was by Mr. M. H. Gerry, 
Jr., on “The Conditions for Continuous 
Service Over Lines Operated in Parallel.” 
This was followed by the reading of a 
paper on “The Use of Ground Shields 
in Transformers,” by Mr. John 8S. Peck, 
oi Pittsburg. 

Mr. Mershon opened the discussion on 
Mr. Gerry’s paper. He said that it did 
not seem to him safe to install a high- 
voltage transmission system in a city with- 
out either ground shields or grounding 
the neutral of the lower-voltage wind- 
ings. 

Mr. H. C. Wirt, of Schenectady, N. Y., 
said that he did not think anybody was 
seriously considering the use of the ground 
shield. With regard to the grounding of 
the neutral, it seemed to him that it was 
emphasized more than it deserved. In 
connection with the danger of grounding 
the neutral, he thought this was consider- 
able. In investigating some recent trouble, 
he found a grounded neutral at some 
distance from the point of breakdown 
in a gas pipe. When the gas pipe broke 
down a fire was started, which might have 
caused considerable danger. 

Referring to the question of steel poles 
for transmission lines, President Arnold 
said that the New York Central had in- 
vestigated the question thoroughly. The 
argument in favor of steel poles for long- 
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distance transmission, running across the 
country, where the poles can be spread 
far apart, is good, but in the city the 
poles must be placed closer together, and 
a great number of steel poles can not be 
procured as cheaply as wooden poles. He 
thought that very often the question was 
made one of the relative cost of wood 
versus steel. It was not a question of 
steel poles being desirable, but whether 
they could be procured reasonably. With 
regard to the comparative stability of 
overhead and underground construction, 
he said that the evidence appeared to show 
that there is less trouble with overhead 
transmission lines in the country than 
with underground cable. 

Mr. Charles F. Scott said that it was 
not a question of cost which should deter- 
mine the use of material for a transmis- 
sion line: it was a question of better serv- 
ice, a different order of construction. In 
any case the first consideration should be 
the general engineering condition, and 
then what would give the most reliable 
service. Additional costs—if there should 
be an additional cost—should be con- 
sidered after. 

Concerning the question of the size of 
the wire to be used in transmission sys- 
tems, Dr. F. A. C. Perrine said that the 
solution of the transmission problem was 
a question of reliability, and not one of 
cost. He thought the average for this 
country was about 1,000 volts per mile, 
and for ten or fifteen miles a good deal of 
current could be transmitted over a com- 
paratively small wire. Until 30,000 or 
40,000 volts was reached there was no 
necessity to limit the size of the wire by 
the voltage. At from 40,000 to 60,000 
volts the wires must be limited to not less 
than three-eighths of an inch, or for wires 
smaller than three-eighths of an inch 
the discharge into the air from the wire, 
for a reasonable distance separation, is 
so great that the transmission must neces- 
sarily be ineffective. There is a reason 
for using aluminum for long lines: the 
size of aluminum wire is advantageous, 
because the surface tension in aluminum 
wire is less, and, in consequence, the 
builder is not limited to an uneconomical 
wire for a small amount of energy. Alu- 
minum wire three-eighths of an inch in 
diameter will dissipate as little energy 
as copper wire. A smaller amount of 
energy can be carried more economically 
with aluminum than with copper. Dr. 
Perrine further said that an important 
consideration was the failure of insula- 
tors. The insulator is perhaps the worst 
member of a transmission system, and 
the fewer there are, the better. This 
would tend to lengthen the spans, and 
the lengthening of spans with wooden- 
pole construction is hardly possible. The 
long span of the iron-tower construction 
materially lessens the number of insula- 
tors, which, again, allows the use of heav- 
ier and larger insulators; and the steel 
construction allows these to be supported. 
He believed in long-distance lines, and 
thought that in a few years insulators 
would be in use weighing as much as 100 
pounds, and that by cutting out the inter- 
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mediate insulators, with spans of from 
100 to 150 feet, constructors could afford 
to buy the more expensive insulators. 
The question of the value of the tower as 
a lightning arrester is important. The 
value of a grounded barbed or naked wire 
as protection of a long-distance trans- 
mission line against lightning disturb- 
ances he thought was unquestioned. 

Mr. Mershon did not agree with Dr. 
Perrine with regard to the protection 
which a steel tower afforded the line. He 
did not see how the steel tower could be 
the equivalent in protection of a static 
discharge. While the tower might take 
the discharge which happened near it, 
instead of going on the line, it did not 
seem to him that it would be a protection 
from the current that did get into the line 
and tried to go over it. It would more 
likely shatter the insulator. When light- 
ning struck the line it was not simply 
a case of flashing over the insulator, but 
there was a puncture, and the insulators 
go all to pieces. 

Mr. W. E. Jackson agreed with the 
statement that the iron tower would seem 
to be an excellent-protection against light- 
ning. He could not agree with Mr. Mer- 
shon that the lightning, in jumping the 
insulators, as a rule broke them. 

Replying to a statement by Mr. Junk- 
ersfeld, that an 11,000-volt service would 
be more reliable with underground con- 
struction, President Arnold said that the 
difference in the relative cost of over- 
head and underground construction was 
very great. He did not feel at liberty to 
say exactly how much, but it was so much 
that it was decided not to use the under- 
ground when the figures were turned in. 
Approximately, it is seven or eight times 
as much for underground construction. 
With regard to reliability, he said that 
his company was going to put two cir- 
cuits on the central pole line, each cir- 
cuit capable of carrying the full load. 
The total amount of copper installed 
would be sufficient for a maximum full 
load. 

Dr. Perrine sketched a proposed con- 
struction for a 320-mile line, 60,000 volts, 
25,000 kilowatts. He found that a four- 
teen-inch by fourteen-inch insulator was 
small enough for 60,000 volts. Whether 
any reasonable size of insulator could be 
made for 80,000 volts he did not know. 
Furthermore, he found that with a du- 
plicate three-phase line, if one line was 
out of service for repair, the regulation 
would be so bad with a single line in serv- 
ice that it could not be maintained—that 
is, if one line was perfect, and the other 
shut down, that there would be no use in 
trying to get along with half the copper; 
the regulation would be too bad. Conse- 
quently, a system was proposed, of a 
tower with a house about six feet square, 
with four wires. The house was construc- 
ted of iron. Each compartment was five 
feet square and ten feet long. The idea 
was to put the insulators in an enclosed 
house. There would be four wires all 
told, and three wires would be in service 
at one time, one wire being shut down 
for cleaning the insulator and for repair. 
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In this way enough metal could be con- 
centrated for the three wires that good 
regulation could be secured. In addition 
to that, the tower was provided every ten 
miles with a switch station, so that the 
service of any one wire could be switched 
on to any of the four within a section 
of ten miles. This system has never been 
built. Two hundred and ninety-six miles 
is the limit, as far as he knew. But with 
regard to the proposed tower house, the 
West Kootenay Power and Light Com- 
pany, in British Columbia, has a simi- 
lar construction. It has not found any 
great advantage from the pent-house. 
This is largely due to the fact that, while 
the pent-house protects the insulaiors 
against direct rain or snow, the dust can 
come in continually, and the fog which 
they have there at times makes mud out 
of the dust, and this is one of the worst 
conditions that can obtain. The insula- 
tor is best in dry weather and worst after 
a period of dry weather; consequently, 
to keep the insulator clean it has got io 
be cleaned frequently. 

Mr. Wirt did not believe in laboratory 
tests for information regarding lightning. 
He thought that to get proper ideas con- 
cerning this, the information would have 
to be secured right at the lines. 

At this point President Arnold called 
attention to the fact that the discussion 
had practically worked around the sub- 
jected treated of in Mr. Wirt’s paper, and 
he therefore called upon him to read ihe 
paper, which was entitled “The Protec- 
tion of High-Voltage Transmission Lines 
from Static Discharges.” 

Mr. Peck, in opening the discussion 
on Mr. Wirt’s paper, said that he has 
found, in testing different arresters, that 
very often when an arrester broke down 
at 2,000 volts, the pressure would gradu- 
ally rise, and when a condenser was sud- 
denly discharged through that arrester, 
it might require a pressure of 10,000 or 
15,000 volts. If a shunt gap is placed in 
conjunction with the arrester, and the 
discharge made as before, it will be found 
that the shunt gap will have to be in- 
creased to a value very much higher than 
the actual gap in the arrester itself. This 
was true of non-inductive arresters, as 
far as he had been able to determine. 

The discussion of Mr. Wirt’s paper was 
continued for some time, when adjourn- 
ment was made until Wednesday morn- 
ing. 

At ten o’clock Wednesday morning the 
meeting was called to order, and a paper 
by Mr. B. G. Lamme, of Pittsburg, Pa., 
on “Synchronous Motors for the Regu- 
lation of Power-Factor and Line Voll- 
age,” was read. 

The report of the transmission com- 
mittee on data collected was taken up and 
discussed, and this was followed by gen- 
eral discussion on the various topics pre- 
sented at the meeting. 

The electrical interests of Chicago pro- 
vided an elaborate entertainment for the 
visitors, and in point of work covered and 
importance, this meeting is probably one 
of the most valuable that the Institute 
has ever held. 
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BOUT twenty-five years ago a cable 
road was built leading up to the 
crater of Mount Vesuvius. In 

IS8? this road was purchased by the firm 
of Cook & Son, of London, tourist agents, 
who have greatly improved the road and 
have recently built an electric road leading 
from Resina, at the foot of the moun- 
tain, about six miles from the city of 
Naples, up to the beginning of the cable 
road. The length of the electric portion 
of the road is 7.5 kilometres (4.56 miles) 
and it is divided in three sections. The 
first section, which is 1.9 miles in length, 
is an adhesion road, and leads from the 
town up to the power-house and car sheds, 
where it joins the second section, which 











INTERIOR OF THE Rack LocoMOTIVE, VESUVIAN 
ELEectTrRIic RAILROAD. 


1 iP) 
x 1.006 


miles long and of rack and pinion 
construction. This section leads to the 
Mount Vesuvius observatory, which is 
l.318 feet above the sea level; from here 
the third section, which is an adhesion 
road, leads to the lowest station of the 
cable road, a distance of 1.63 miles, the 
clevation being 794 metres (2,605.3 feet) 
above sea level. From here the cable road 
runs in a straight line up the steep side of 
the lava deposit to a point 3,887 feet above 
the sea level and 328 feet below the old 
crater of the voleano. The grade on the 
cable road varies from thirty-eight per 
cent to sixty-three per cent, with an aver- 
ave of fifty-four per cent. This cable por- 
tion of the road rises one-third of the 


Vesuvius Electric Railway. 





By Franz Koester. 


difference in elevation between Naples 
and the crater. The electric road is laid 
with T-rails ten centimetres high and 
weighing twenty kilogrammes per metre; 
the ties are of oak. The ‘T-rails are 10.5 
metres long and the rack rails are 3.5 
metres in length; all rails are set on iron 
plates and are screwed to the ties. Al- 
though in a great many mountain roads 
on the Continent iron ties are used, yet 
in this case wooden ties are employed, 
being much easier to renew in case of 
damage from molten lava. The gauge is 
one metre and the rack is placed in the 
centre between the rails. The rack is 
of the “Strub” system, patented by the 
celebrated mountain engineer who has 
constructed many of the most important. 
roads of this type in the eastern hemi- 
The ties are spaced on one metre 
centres and all joints in the rails and 
rack are suspended. The rail joints are 
of the Brown-Boveri system, the top and 
bottom of the fish-plates being made to 
fit snugly against the head and flange of 
the rail, the abutting surfaces are polished 
and a metallic paste inserted between 
them, which serves to prevent rust and 
also acts as an electrical bond. The cars 
are provided with sliding bow trolleys and 
have a capacity of thirty passengers each. 
On the rack portion of the road the cars 
are hauled by a specially constructed elec- 
tric locomotive of the rack and pinion 
type, and a headway of thirty-five min- 
utes may be maintained. The descending 
cars are arranged to return current to the 
line. The entire electrical equipment was 
furnished by Brown, Boveri & Company. 
The cars are cquipped with single trucks 
and weigh 8.4 tons. They are two and 
one-half metres wide and are divided into 
three compartments, each accommodating 
cight passengers, six adJitional passengers 
can stand on the platforms. The grade 
on the adhesion portion of the road being 
eight per cent, the cars are equipped with 
eight heavily constructed brake shoes and 


sphere. 


, four sand-boxes, two of which are con- 


trolled from each platform. In addition, 
an electrical short-circuit brake. operating 
in connection with an electromagnetic rail 


-brake is provided.. The controller is fur- 


nished with seven contacts. ‘The handle 
being moved to the first contact, the mo- 
tor circuit is broken and it operates as a 
generator, tending to stop the car and at 
the same time furnishing current, which 
is taken up partly by rheostats and partly 
through the magnet windings of the mag- 


netic brake. Contacts 2, 3 and 4 act ina 
similar manner to contact 1, more current 
being sent through the magnetic brake as 
the controller is moved over, so that when 
it is on contact 4 the motors are almost 
short-circuited through the magnet. Con- 
tacts 5 and 6 are vacant and contact seven 
serves to furnish current direct from the 
line to the magnetic brake. A differen- 
tial rheostat is provided by means of 
which, when the motors are employed for 
braking, the magnetic. brake may be cut 
out entirely and the current absorbed by 
the rheostat. The hand brakes have a brak- 
ing power of 1,290 kilogrammes, which 
is sufficient to hold a loaded car weighing 

















Rack LOCOMOTIVE ON THE VESUVIAN ELEC- 
TRIC RAILROAD. 


10.5 tons at a speed of 11.3 kilometres 
per hour on an eight per cent grade, and 
by applying the motors and electric 
brakes the car can be brought to a stand- 
still in nine metres (29.5 feet), provided 
that it does not slide on the rails. The 
magnetic brake has a braking power of 
4,000 kilogrammes, and with a coefficient 
of friction of 0.2 can stop the car unaided 
in fifty-nine metres (193.5 feet). By 
using the braking power of the motors in 
connection with the magnetic brake the 
ear can be stopped inside of fifty-nine 
feet. On the rack railroad the engine 
and car are coupled together, the train 
being controlled from the engine, which 
is equipped with four special independent 
brakes, any one of which is capable of 








stopping the car in a short distance. With 
the Strub rack system it is not necessary 
to provide the engine with safety clutches. 
On the ascending trip the motorman on 
the front of the car may at any time oper- 
ate the brake on the locomotive, should 
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motor and pinion shafts. In addition, 
there is an automatic device which oper- 
ates when the speed exceeds a predeter- 
mined limit, by throwing on the brakes 
and cutting off the current from the line. 

The motive power employed for the 











TRAIN ON THE RACK RoaD, SHOWING ALSO THE COLLECTING BASIN. 


the necessity arise for a sudden stop, and 
he can also signal the engineer when it is 
desirable. 

Thé motors are of the usual series rail- 
way type and are enclosed in dust and 
waterproof steel cases. They are strongly 
constructed, and are guaranteed to have 
a heating effect not exceeding seventy-five 
degrees centigrade above the temperature 
of the atmosphere. The magnetic brake 
consists of eight magnets, each of which 
is provided with a pole-shoe at its lower 
extremity. The adjacent magnets are of 
different polarity, thus furnishing seven 
separate magnetic circuits which are com- 
pleted through the rails. When the cur- 
rent is flowing through the magnets the 
shoes are drawn down toward the rail, 
and when the circuit is open they are held 
about one inch above the rail by means of 
springs. The braking apparatus slides in 
vertical guides. 

The rack locomotive weighs 10.4 tons, 
and can pull a load of eleven tons on a 
twenty-five per cent grade at a speed of 
from seven to eight kilometres per hour. 
The locomotives are equipped with two 
eighty-horse-power, shunt-wound motors 
which run at a speed of from 650 to 700 
revolutions per minute, and are both con- 
nected to the pinion by means of gearing. 
The locomotive is equipped with two 
double hand brakes, one of which acts on 
the pinion shaft and also on the emer- 
gency brake, the other brake acts on both 


power plant consists of gas, which is fur- 
nished by two gas generators in the power- 
house. The ultimate capacity of the en- 
gine room is for three units each, con- 
sisting of a 100-horse-power gas engine, 
belt-connected to a direct-current gener- 
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ing to a gas-holder, from which it is piped 
to the engines. The engines are of the 
four-cycle type, the diameter of the cylin- 
der being 520 millimetres and the length 
of. stroke 760 millimetres. A storage 
battery consisting of 285 elements, having 
a capacity of 256 ampere-hours, is pro- 
vided and may be used in parallel with 
the generators. The generators are shunt- 
wound, and although they normally fur- 
nish current at 550 volts, yet they are so 
designed that without change in speed the 
voltage can be raised to 770 volts and the 
batteries charged while current is being 
furnished to the line. 

The gas generators are placed in a sepa- 
rate room, in which are located two boilers, 
each having about forty-five square feet of 
heating surface, which furnish the steam 
for the gas generators. One of these boil- 
ers is sufficient for the present output, the 
steam being furnished at a pressure of five 
atmospheres. 

At one side of the engine room is a smal! 
pump-house, in which are placed a centri!- 
ugal pump, a piston pump and an air 
compressor, which are operated by a four 
and one-half horse-power motor. The air 
compressor furnishes the air for starting 
the gas engines and also for cooling them 
and purifying the gas. 

Owing to the fact that there is no well 
supply of water at hand the plant is de- 
pendent for its supply upon rain water. 








TROLLEY CAR ON VESUVIAN ELEcTRIC RAILROAD, E1iGHT PER CENT GRADE. 


ator, which runs at a speed of 700 revolu- 
tions per minute and furnishes current at 


550 volts. Two of these units are in-— 


stalled at present and a third is to be 
added in the near future. The gas from 
the generators is led outside of the build- 


This is collected in a reservoir built 32.8 
feet above the plant, where it is allowed to 
settle; from here it is led to an adjoining 
basin of the same capacity, this latter be- 
ing connected to the power plant by means 
of two pipes. One of these pipes leads to 2 
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reservoir built under the car barn, which 
is a part of the power-house ; this reservoir 
has a capacity of 35,000 cubic feet. The 


other pipe leads to the gas generators and 
furnishes them with the necessary water. 
The centrifugal pump in the pump-house 
draws water from the basin under the car 
barn and furnishes the cooling water for 
the gas engines, the piston pump at pres- 
ent being held in reserve. 

The trolley wire is eight millimetres in 
diameter, two wires being used on the rack 
portion of the road and one wire on the 
other portions. Two wires are used on the 
rack part of the road in order to reduce 
the line losses, as it is on this part of the 
system that comes the greatest demand for 
current. The standard poles are of wood, 
equipped with iron brackets, the trolley 
wire being supported by span wires in- 
sulated from the brackets by porcelain in- 
sulators. Where occasion demands it, lat- 
tice poles are used, and in some instances 
the double-pole construction, one on either 
side of the track, is employed. Where 
the line is exposed to danger from lava 
a cheap pole is employed. The line is 
divided into two main sections at the 
power plant, the upper section being again 
divided at the observatory in order to cut 
off that portion of the road which is sub- 
jected to the greatest danger from the 
lava. 

The entire line is provided with light- 
ning arresters placed on the poles, located 
one kilometre (3,280 feet) apart, the ar- 
resters being connected to the rails. Pro- 
vision is made for taking up the expansion 
in the line for every 1,640 feet in length. 
The voltage drop in both the single and 
double trolley lines reaches a maximum of 
twenty-five per cent. 

The cost of the entire installation, in- 
eluding power plant, right of way, rolling 
stock and equipment, was $230,800, mak- 
ing a cost of about $52,800 per mile. 

The old cable road leading to the crater 
was subject to continual deposits of lava, 
and in time a gully was formed about six 
and a half feet deep, in the centre of which 
was the roadbed. Recently this gully has 
heen filled with stone, a solid roadbed ob- 
tained and the track raised about ten feet. 
New rails were provided, the old rails be- 
ing used as ties. At intervals of sixty- 
five feet these ties are anchored in con- 
crete built on the rock of the roadbed. 
Along the side of the entire cable road has 
heen built a stepped pathway for the track 
inspectors. 

In addition to these improvements new 
rolling stock has been added to meet the 
growing demands of the traffic, and the 
cable power plant has also been renovated. 
These improvements to the cable road 
were made at a cost of $32,000, or about 
one-third of the cost of the old cable road. 
The trip over the electrical portion of the 
road occupies forty-eight minutes, the fare 
for the round trip from Naples to the 
crater being $4.20. This high charge is 
due to the heavy maintenance expenses 
which must be met. 
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ELECTRICAL MINING NOTES. 


THE MEETING OF THE INSTITUTE OF MIN- 
ING ENGINEERS. 


BY SYDNEY F. WALKER. 


The recent meeting of the Mining In- 
stitute might fairly be described as 
largely an electrical session. There were 
three papers on electricity before the meet- 
ing and they occupied all that was left 
of the first day after the reading of the 
president’s address. The first was by the 
writer, on the report of the departmental 
committee of the Home Office on the 
use of electricity in coal mines. This 
paper took up in condensed form the 
above-named rules, as fault had ‘been 
found because of their great length. In 
preparing abbreviated rules, the writer 
endeavored to put into them what it ap- 
peared was in the minds of the committee, 
as shown by their report, and by the rules 
themselves. The shortened rules follow: 

1. Pressures of 3,000 volts were not to 
be used, nor pressures of 650 volts outside 
the main intake airways, or chambers di- 
rectly supplied from them. 

2. All metals enclosing or protecting 
any portion of the conductive system to be 
connected to earth. 

3. No part of the conductive system to 
‘be connected to earth. 

These three rules to be subject to exemp- 
tion by H. M. inspector for the district. 

4. All apparatus to be so fixed that no 
overheating could take place, no are could 
persist and no shock be obtained in the 
ordinary course of work. 

5. All cables, machines, etc., to be tested 
periodically for insulation, the tests to be 
recorded in a book provided for the pur- 
pose and leakage not to exceed one ten- 
thousandth of current. 

6. All connections between cables and 
generators, motors, lamps, ete., to be prop- 
erly controlled. 

Considerable discussion followed. 

The mining men, other than the in- 
spectors, were almost to a man against 
the rules, and they were against placing 
any further power in the hands of the 
inspectors. 

The question of earth caused consider- 
able discussion. The writer; had con- 
demned the committee’s rule in his paper, 
in which cables carrying currents at more 
than 650 volts pressure are to be enclosed 
in armor, or in iron pipes, and the 
armor or the pipes earthed. In some dis- 
tricts of South Wales, one speaker stated, 
earth could not be obtained without con- 
siderable trouble and expense; while in 
other places it would be impossible to 
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depend upon armoring, as it would be 
eaten away so rapidly. 

It was also recommended that there 
should be an electrical engineer at each 
colliery, who should hold a similar posi- 
tion to that held by the mechanical en- 
gineer that is carried by all collieries; 
that the electrical engineer should be su- 
preme within his own department, subject 
to the colliery manager and H. M. in- 
spector. 

The second paper was by the engineer 
of a Yorkshire colliery, who has had full 
opportunity of testing pretty well every 
kind of electrical apparatus at his col- 
liery, and was on the question of three- 
phase current versus continuous for min- 
ing work. The author was of the opinion 
that three-phase was best for mining work, 
principallv on account of the absence of 
commutators, and the greater general sim- 
plicity. He had succeeded in adapting 
three-phase motors to every kind of ma- 
chine about a colliery, including coal cut- 
ting. His opinion was not allowed to go- 
unchallenged. It was pointed out that 
three-phase motors ran with very small 
clearance, and that this had led to trouble- 
some stoppages, from the rotor binding 
on the stator, and it was often difficult to 
discover the cause, as it disappeared, in 
some cases, immediately the current was 
turned off. It was also pointed out that 
the question of the maintenance of a con- 
stant pressure was a troublesome one, un- 
less the generator was well above its work; 
the starting currents taken by the motors 
lowering the pressure very considerably. 
The question of fuses came up for dis- 
cussion in this paper. The author of 
the paper stated that he had banished 
fuses altogether from the face of the coal 
and its neighborhood, as he found that 
in the case of a motor driving a coal-cut- 
ting machine, which is perhaps the most 
severe case, if the cutter sticks, and the 
motor stops, the attendant has plenty of 
time to get to the switch and cut off the 
current, the induction of the rotor coils 
upon the stator coils having the useful 
effect of choking back the supply current 
for a time at any rate. In the discussion 
it was also pointed out that a three-phase 
induction motor had a great advantage 
over a continuous-current motor in cases 
where the motor was called upon to deal 
with a heavy load, or was brought to rest 
with the continuous current, the armature 
coils received an enormous excess of cur- 
rent, and their insulation, which forms a 
small part of the total substance, became 
charred, and was quickly displaced when 
the machine started again—if it had not 
been before. But the insulation of the 








stationary coils of the stator might be 
heated very considerably, and might even 
be badly charred, yet the machine would 
go on working for some time, as the 
charred cotton itself is a fine insulator, 
so long as it is not disturbed. 

The third paper came from America, 
and instituted a comparison between the 
compressed air and electric locomotives 
for mining work. Locomotives are not 
used at all underground in England, the 
roads in the collieries, which are now 
working the deep scams, being very steep, 
so that the matter is hardly of much 
importance on this side. 

The question of compressing air by elec- 
tric motors in the mine was raised. This 
has been done in Germany for some time. 
It was stated that the first cost of coal 
cutting on these lines was practically 
twice that with electricity pure and sim- 
ple. There was another paper, on the 
following day, in which electricity was 
concerned. The author described an 
apparatus which he had worked out for 
greater safety in winding, the engine be- 
ing automatically stopped in case of acci- 
dent. The author is a mechanical engi- 
neer, and as long as he kept to mechanical 
methods he was fairly safe, though the 
apparatus had only been tried on a small 
scale, and some of the mining engineers 
present expressed grave doubts about its 
adaptability if it was applied to the fast 
winding of some of the modern pits. The 
author had worked out a very ingenious ar- 
rangement of electrical control worked by 
the cage itself. 

a pies 
Purdue University. 

At the thirteenth annual commence- 
ment of Purdue University, La Fayette, 
Ind., June 8, 1904, degrees were con- 
ferred upon 187 graduates. Advanced de- 
grees were conferred on twelve candidates, 
and the degree of doctor of engineering 
upon Elwood Mead, of the class of 1882, 
now chief of the bureau of irrigation, 
United States department of agriculture. 

Of the graduates in electrical engineer- 
ing, Messrs. F. H. Miller, F. Riebel, Jr., 
Hartley Rowe, F. H. Nealis, H. Berthold, 
R. H. Davidson and L. J. Kirby have 
entered the employ of the Westinghouse 
Electric and Manufacturing Company, 
East Pittsburg, Pa.; J. G. Anthony has 
accepted a position with the Bullock Elec- 
tric Manufacturing Company, Cincinnati, 
Ohio; L. D. Waldron, with the Commer- 
cial Electric Company, St. Louis, Mo.; R. 
G. Mansfield and M. E. Weidner, with the 
Stanley Electric Manufacturing Com- 
pany, Pittsfield, Mass.; George D. Bab- 
cock, with Syracuse University; F. C. 
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Watson, with the Norfolk & Western Rail- 
way Company, Roanoke, Va.; J. M. 
Reynolds, with the Western Electric Com- 
pany, New York city; J. R. Whitehead 
and Frank Loring, with the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y.; J. R. Gregory 
and W. J. Drury and C. E. Layton, with 
the Western Electric Company, Chicago, 
Ill.; Clyde Keirn, with the Chicago Edi- 
son Company; R. M. Harris, with the 
electrical department of Purdue Univer- 
sity; C. C. Bradbury, with the Under- 
writers’ Laboratory, Chicago, Ill.; W. M. 
Hinesley, Dayton Railway Company, Day- 
ton, Ohio; W..C. Martin, with the Arnold 
Electric Power Station Company, Chicago, 
Ill.; H. E. Smiley, with the Chesapeake 
& Potomac Telephone Company, Balti- 
more, Md.; A. P. Wood, with the Fort 
Wayne Electric Works, Fort Wayne, Ind. ; 
C. E. Kailer, with the Indianapolis & 
Northwestern Traction Company, Leban- 
on, Ind.; H. H. Arnold, with the In- 
dianapolis Light and Power Company, In- 
dianapolis, Ind. 

The total enrolment of Purdue Univer- 
sity during the year just closed was 1,440. 
Of this number, 418 were students in 
the electrical department, distributed as 
follows: seniors, 58; juniors, 90; sopho- 
mores, 125; freshmen, 145. , 





Se 
Rubber Culture in Mexico. 


In a recent report United States Con- 
sul Edward M. Conley, at Mexico City, 
discusses the outlook for rubber culture 
in Mexico. In spite of repeated warn- 
ings, many persons in the United States 
continue to invest their savings in rubber 
companies of which they know nothing. 
While, theoretically, rubber culture is an 
alluring proposition, thus far it has never 
yielded practical results. It was experi- 
mented with for years in other countries 
before its cultivation was undertaken in 
Mexico, and according to a recent report 
of the United States Department of Agri- 
culture, the experiments have always been 
failures. There is no reason to believe 
that its cultivation in Mexico will be any 
more successful. 

The cultivation of rubber is based upon 
the supposition that the supply of wild 
rubber will be exhausted or greatly cur- 
tailed; but this hypothesis is uncertain. 
The regions from which the supply now 
comes are still largely unexplored, and 
the discovery of new areas of rubber-bear- 
ing vegetation, and even of new rubber- 
producing species, is not infrequent, and 
may continue for years. Moreover, the 





progress of science may enable the ex- 
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traction of rubber from juices not now 
utilized, and the discovery of such a proe- 
ess might change the entire aspect of the 
rubber industry. There is also the possi- 
bility that rubber may be manufactured 
synthetically from turpentine. 

It is estimated that there are 1,000 dif. 
ferent species of plants containing rubber, 
but only forty or fifty yield it in com- 
mercial quantities; hence it is very essen- 
tial that any one who attempts the culti- 
vation of rubber should be thoroughly 
familiar with the botany of the rubber- 
producing species. 

The first experiments in rubber culti- 
vation were made with the Para rubber 
tree. In Java Dutch experimenters have 
come to the conclusion that, even if the ex- 
periments were a success, the expense of 
running tropical plantations would make 
rubber cultivation unprofitable. In Mexico 
the Castilloa elastica is being cultivated 
as a shade tree for coffee plantations. but 
without suecess. It is believed by those 
who are familiar with the subject that 
the conditions under which this tree will 
thrive and produce rubber are only to be 
found in unsalubrious climates, -where 
labor is scarce and uncertain. 

Supposing that the trees may be grown 
successfully, Consul Conley believes that 
the expense of collecting the juice would 
be greater than that of obtaining it from 
the wild trees. In the first place, planta- 
tions must be cleared and thie trees planted 
and protected for a number of years. The 
milk is then harvested by paid labor, and 
the work must be done carefully in order 
that the trees may not be injured. On 
the other hand, the milk from wild trees 
is collected by natives, who can gather 
the product in their own unvalued time 
from trees which it has cost nothing to 
grow. It is said that as yet no success- 
ful method is known of coagulating the 
milk of the Castilloa elastica, and con- 
siderable expensive experimentation wil! 
have to be carried out before a method is 
found. Rubber culture is a very com- 
plex problem, and is far from being pa-t 
the expdrimental stage. Indeed, it is 
not far advanced in that stage. 


Case School of Applied Science. 


The catalogue of the Case School of 
Applied Science, Cleveland, Ohio, de 
scribes the courses of instruction offered 
at that institution. These include civil 
engineering, mechanical engineering, min- 
ing engineering, physics, chemistry and 
general science. During the past year 


there were in attendance 453 students. 
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The Canadian Electrical Association. 


Proceedings and Papers at the Fourteenth Annual Convention, Held in Hamilton, Ontario, June 15, 16 and 17, 1904. 


the Canadian Electrical Associa- 

tion opened on Wednesday, June 
15. 1904, in the assembly hall of the 
Hfotel _Roval in the city of Hamilton, 
Oniario, and continued in session until 
Thursday at 6 P. M. Among the visitors 
present were the following: J. J. Wright, 
Toronto; K. B. Thornton, Montreal; A. 
A. Wright, Renfrew; C. H. Mortimer, 
Toronto: A. B. Smith, Toronto; A. A. 
Dion. Ottawa; Gordon Henderson, Hamil- 
ton: B. F. Reesor, Lindsay; C. K. Green, 
Hamilton: C. B. Hunt, London; J. A. 
Kammerer, Hamilton; John Yule, 
Guelph; Henry D. Payne, Montreal; H. 
D. Fisk, Peterboro; R. J. Smith, Perth; 
T. R. Price, Toronto; J. M. Leamy, To- 
ronto: W. E. Reesor, Lindsay; A. McLean, 
Montreal: Edward F. Sise, Montreal; W. 
A. Bucke, Toronto; A. E. Wilson, Mont- 
real: W. Williams, Sarnia; J. G. Archi- 
bald, Woodstock; J. W. Crawford, Dur- 
ham; R. G. Black, Toronto; C. H. Ab- 
hott, St. John, N. B.; H, N. Dignum, 
Bowmanville; C. B. Roulet, New York, 
N. Y.; E. Irving, Toronto; J. A. Fletcher, 
Montreal; W. W. Bogart, Toronto; E. B. 
Merrill, Toronto; John Murphy, Ottawa; 
Tl’. H. Bibbey, Boston, Mass.; R. H. 
Fraser, Toronto; K. L. Aitken, Toronto; 
J. M. Wight, Montreal; H. W. McPhie, 
Hamilton; W. H. Reynolds, Montreal ; 
T. J. Mullen, Montreal; K. Hadin, Lon- 
don, kngland; F. Rose, Toronto; T. D. 
Loneragan, Chateau Frontenac, Quebec; 
Alfred Collyer, Montreal; R. M. Saxby, 
Whitby; C. T. Starr, Hialifax ; Geo. Black, 
Hamilton; W. V. Warren, Toronto; L. 
Rousseau, Montreal; C. H. Clark, Boston, 
Mass.: A. F. McBean, St. Catharines; 
Kk. D. McCormack, Toronto; G. C. Rough, 
Montreal; F. C. Whatmough, Stratford ; 
J. Johnston, Ottawa; R. A. Stinson, 
Montreal; F. Chowen, Stratford; W. H. 
Wizes, Quebec; Acton Burrows, Toronto; 
W. L.. McFarlane, Cornwall; A. T. Dun- 
can, St. Catharines; R. R. Wiley, St. 
Catharines; Louis W. Pratt, Brantford ; 
R. B. Hamilton, St. Catharines; R. B. 
Smith, Boston, Mass.; Paul Sise, Mont- 
real; D. S. Henderson, Hamilton; C. W. 
Henderson, Montreal; Frank T. Dryden, 
Toronto; H. Webster, Norwich; J. W. 
Campbell, Toronto; W. J. Ingram, Kin- 
cardine; W. C. Hawkins, Hamilton; N. S. 
Braden, Hamilton ; John Patterson, Ham- 
ilton; John Knox, Hamilton; John Knox, 
Jr., Hamilton; W. H. Dudley, Toronto; 
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T. R. Fulton, Montreal; .H. M. Bostwick, 
Hamilton; H. P. Douglas, Hamilton; T. 
F. Nerien, Hamilton; Arthur Doddridge, 
Quebec; W. C. Brown, Montreal; L. R. 
Grimshow, St. Catharines; Cecil Doutre, 
Montreal; John W. Watts, Toronto; W. 
H. Fiske, Toronto; W. D. Wilgar, Toron- 
to; T. Hilliard, Ottawa; P. E. Hart, 
Toronto; H. O. Edwards, Toronto; H. 
G. Nicholls, Toronto; Walter Nicholls, 
Toronto; E. B. Walker, Toronto; 0. Hig- 
man, Ottawa; Frederic Nichols, Toronto; 
G. W. Hill, Toronto; A. H. Olstrich, 
Waterloo; Chas. L. Farrar, Lakefield; C. 
W. Schiedel, Waterloo; D. H. McDougal, 
Toronto; E. B. Biggar, Toronto; E. J. 
Bengough, Toronto; H. W. Weller, Mont- 
real; A. C. Larkin, Toronto; A. E. Es- 
ling, Toronto; Simon Plewes, Creemore ; 
J. A. Culverwell, Peterboro; F. B. Utley, 
Galt; Jas. Buchanan, Galt; F. C. Small- 
piece, Toronto; G. U. G. Holman, Levis; 
and J. P. Thomson, Toronto. 

The president, Mr. J. J. Wright, mana- 
ger of the Toronto Electric Light and 
Power Company, occupied the chair and 
called the meeting to order. 

Mayor Morden, of Hamilton, extended 
a welcome on behalf of the city to the 
convention. 

In his annual address the president 
recalled the occasion when the first an- 
nual convention of the Canadian Elec- 
trical Association was held in Hamilton, 
twelve years ago, on June 15, 1892; that 
the interval which has elapsed between 
the holding of the first convention and 
the present time covers practically the 
entire development of long-distance trans- 
mission of electricity ; that these have been 
twelve strenuous years in electrical de- 
velopment, and what was then a very 
weak and puny infant has grown into a 
giant like Briareus with a hundred arms; 
that the results of this progress are to 
be seen upon every hand, on the railroad, 
in the workshop, in the storehouse and in 
the dwelling; he referred to the endorse- 
ment of the application made to the minis- 
ter.of inland revenue for the better utiliza- 
tion of the resources of the inspection 
bureau .of the government; he suggested 
that the committee appointed to confer 
with the underwriters could do good work 
if it were to succeed in inducing the in- 
surance companies to investigate thorough- 
ly the cause of the many fires that are 
continually taking place. He said that 
insurance companies do not pay sufficient 


attention to what may be called the moral 
risk in their business, and by their readi- 
ness to accept the wire theory, are simply 
encouraging the unscrupulous to take ad- 
vantage of them; that the chief of the 
fire department of Toronto has said that 
sixty per cent of the fires that ‘take place 
are of incendiary origin. The president 
was of the opinion that, if anything, this 
estimate is too low, and if the cause is, 
in many cases, not absolutely direct arson, 
it is criminal carelessness, not many re- 
moves from it; that the blind acceptance 
of the wire theory without investigation 
is simply an encouragement to ithe care- 
less or fraudulent insurer. 

The report of the secretary-treasurer, 
Mr. C. H. Mortimer, was read, showing 
the membership had increased to 375, 
as compared with a membership of 344 a 
year ago, an increase during the year of 
thirty-one. The receipts for the year were 
$1,562, and there was a balance on hand 
of $842.65. 

Mr. J. A. Culverwell read a telegram 
from the mayor of Peterboro inviting the 
association to hold its next convention 
at Peterboro in 1905. 

On motion the report of the secretary- 
treasurer was received and referred to 
the auditors. 

Under the heading of “reports of com- 
mittees,” the “special committee on legis- 
lation for the province of Ontario” pre- 
sented a report showing receipts from 
all sources of $150.06 and a deficit of 
$131.97. 

A paper on “Alternating-Current vs. 
Direct-Current Are Systems” was read by 
Mr. W. L. MeFarlane, in which the writer 
fixed the cost of power at $15 for twenty- 
four hours’ service, but, on this being 
questioned, he said that the price fixed by 
his paper was an arbitrary figure and 
might just as well have been $5 or $100 
as $15. 

In a paper by Mr. E. B. Walker on “The 
Origin and Development of Storage Bat- 
teries,”’ the writer said that in 1801 
Gauthert pointed out that if two metals 
(platinum and silver) were immersed in 
an electrolyte and a current passed 
through them, a secondary current could 
be obtained in the opposite direction by 
joining the two metals by a conductor; 
that in 1842 Grove observed that if two 
gases of stréng chemical affinity were 
connected by pieces of metal through an 
electrolyte, a current would pass until 
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the two gases were exhausted; that on 
sending a current through the platinum 
and acid from a primary battery, the gases 
were formed again by electrolysis, thus 
storing a small supply of electricity, rep- 
resented iby the volumes of the gases; that 
in 1859 Gaston Plante discovered that 
if a current were passed through two 
plates of lead immersed in dilute sulphuric 
acid, a smal] current could be obtained 
for a short time, in the opposite direction 
to the charge, by joining the two plates 
with a conductor. This was due to the 
formation of lead peroxide on one of the 
plates, causing a difference of potential. 
G. Plante also observed that by a series 
of charges and discharges the quantity 
of lead peroxide on one plate was greatly 
increased, while a spongy surface of pure 
lead was formed on the other, and as this 
increased the capacity of his battery, he 
was able to construct a cell that was of 
some practical value; that in 1879 R. L. 
Metzger partially overcame this by me- 
chanically applying to a lead plate active 
material in the form of a paste of lead 
oxide; and that this important improve- 
ment was not generally known until 
Camille Faure obtained patents on a simi- 
lar process, which is now known as the 
Faure system; that Faure’s first experi- 
ment was to cover an ordinary Plante 
plate with lead oxide, but he subsequently 
improved this by using an antimonious 
lead grid, with a paste of red lead, and 
sulphuric acid for the positive and 
litharge and sulphuric acid for the nega- 
tive; that we have two methods of making 
a storage battery, both of which have strik- 
ing advantages, and both, unfortunately, 
striking disadvantages. The advantages 
and disadvantages in the Faure system 
being almost diametrically opposed to 
those of the Plante; that the term anti- 
monious lead grid is used by the writer 
in a general way to represent those alloys 
of lead, antimony, arsenic and tin which 
have been made with a view to obtaining 
increased strength and immunity from 
the electrolytic effects of the current on 
charge and discharge, some of which are 
quite successful, but the manufacturers 
keep the exact composition secret; that, on 
the other hand, the conductivity is lower 
than in the Plante, as it is difficult to 
obtain good contact between the active 
material and the grid; that the expansion 
and contraction on charge and discharge 
is apt to loosen the active material and 
render it liable to fall out; that very 
heavy discharges are likely to force off 
the active material by forming gases in- 
side of it; that in order to increase the 
capacity per pound, many methods of in- 
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creasing the active surface of the lead 
plate have been devised, some of which 
are: 

1. Lead plates are scored all over with 
a sharp tool which raises fine leaves on 
the surface and increases the area, in some 
cases, to seventeen times the superficial 
area. 

2. Grooves are cut in a thick plate gen- 
erally by sawing. 

3. Plates are built up of alternate 
lamine of flat and corrugated lead, which 
are burned together at the ends. That 
plates of the latter type expand and con- 
tract laterally across the surface and con- 
sequently are sure to buckle sooner or 
later, as it is manifestly impossible to 
keep this expansion and contraction the 
same for both sides of the plate. The 
writer gave the following list of diseases 
and their remedies: 

1. Shedding of active material and loss 
of capacity. 

2. Corrosion of plates. 

3. Buckling. 

4. Sulphatation. 

5. Formation of lead growths from 
negative to positive. 

1. Shedding of active material and con- 
sequent loss of capacity is caused by too 
rapid discharges, forming gases which 
force out the active material. Loss of 
capacity is further caused by the forma- 
tion of excessive lead sulphate, which often 
clogs the pores of the lead sponge and 
forms a layer between the grid and the 
active material. The shedding of active 
material is also due to the following 
causes: imperfect application of paste; 
overcrowding of active material in the 
formation of Plante plates; discharging at 
too high rates. 

2. Corrosion of plates is caused chiefly 
by the presence of lead dissolving chemic- 
als in the electrolyte; on this account it 
is advisable, in replacing loss by evapora- 
tion, to use distilled water, unless very 
pure water is otherwise obtainable. 

3. Buckling is due to heavy rates of dis- 
charge, which cause unequal expansion. 
It can also occur at low rates, if the 
active material is unequally applied. 

4. Sulphatation; an excess of lead sul- 
phate is formed when a battery is over- 
discharged. It can be removed by over- 
charging at a low rate, but, if allowed 
to remain long after formation, it hard- 
ens, and on account of its low conduc- 
tivity can not be reduced by its recharging. 

5. The formation of lead trees, which 
we have already mentioned, has been over- 
come by the use of the box negative and 
wood separators previously referred to. 

There are many more uses of the stor- 
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age battery than would occur to the lay- 
man. The simplest and most apparent 
application “is “straight” storage work, 
as used in connection with automobiles. 
The efficiency of this method is not very 
high, about seventy-five per cent being a 
fair average. However, by intelligent 
handling much higher efficiency may be 
obtained, eighty-five per cent being about 
the maximum. 

The next example of “straight” storage 
work is the use of batteries for supplying 
lights at night, after the generators are 
shut down. This necessitates some meth- 
ed of controlling the voltage of the bat- 
tery, which will drop from 2.1 volts per 
cell at the beginning of discharge to 1.75 
at the end, with an average of 1.92 to 
1.95. The three standard methods of 
regulating this discharge voltage are (1) 
resistance, (2) end cells, (3) counter-elec- 
tromotive-force cells. The resistance meth- 
od is the simplest, but it is very unsatis- 
factory except when lights are burned con- 
tinually, as every time a light is turned 
on or off the rheostat handle must be ad- 
justed. Another feature of storage bat- 
teries for work of this kind is the neces- 
sity of higher charging voltage than the 
bus pressure. Storage batteries are now 
very generally used in regulating the rapid 
fluctuations in railway and other power 
circuits. Here the battery charges and 
discharges with fluctuations in the station 
load and consequently does not have time 
to reach the higher portion of the charg- 
ing voltage curve nor the lower portion 
of the discharge curve, thus raising the 
efficiency of the battery as high as ninety- 
two to ninety-five per cent. For work of 
this nature the battery will require a line 
voltage which fluctuates more than the 
hattery voltage, or some means of regulat- 
ing the latter so that the batterv may take 
its share of the load automatically. A 
highly fluctuating voltage is not usually 
permissible except out on a long railway 
feeder where it can not he helped. A bat- 
tery installed at such a point will reduce 
the fluctuations in voltage, and by supply- 
ing a source of power at the point of ap- 
plication will lessen the copper drop, a& 
loads between it and the power-house will 
be fed both ways. 

The “Question Box,” edited by Mr. A. 
A. Dion, of Ottawa, created a great deal 
of interest, and brought to that gentle- 
man a well-merited vote of thanks from 
the association for the time and trouble 
devoted by him to preparing the questions 
and answers in the published volume of 
the “Question Box.” 

On Thursday afternoon the election of 
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officers took place, which resulted as fol- 


lows: 
Mr. K. B. Thornton, Montreal, presi- 


dent. 

Mr. A. A. Wright, M. P., Renfrew, 
first vice-president. 

Mr. George Black, Hamilton, second 
vice-president. 

Mr. C. H. Mortimer, Toronto, secre- 
tary-treasurer. 

Executive committee—A. B. Smith, 
Gordon Henderson, J. A. Kammerer, John 
Murphy, J. J. Wright, A. A. Dion, B. F. 
Reesor, C. B. Hunt, Fred Thompson. 

A paper on “Aluminum Wire as a 
Conductor” was presented and read by 
Mr. Roderick J. Parke, E. E., of Toronto. 
Mr. Parke produced, as explanatory to his 
paper, samples of aluminum and copper 
wire, showing the methods of joining the 
ends of the wire. 

Mr. Frank C. Smallpiece gave a most 
interesting talk, illustrated with lantern 
slides, on the Curtis steam turbine. 

Mr. kK. L. Aitken also gave an inter- 
esting and instructive talk on “The 
Niagara Power Development,” showing by 
lantern slides its progress since the in- 
ception of the work. 

Mr. P. M. Lincoln read a valuable paper 
on “Heavy Electric Traction by Alternat- 
ing Currents,” implying that in the future 
steam traction would be displaced by elec- 
tric traction almost entirely as soon as 
the exponents of the steam traction roads 
could be convineed of the advantages of 
electricity over steam from the standpoint 
of cost of performance of the work re- 
quired to be done. 

The standard system of the accounting 
for electric companies, as recommended 
by the National Electric Light Associa- 
tion, was approved, so far as practicable, 
but in the opinion of many members was 
too complicated for small plants; a uni- 
formity of accounting being deemed to be 
most necessary by the various speakers 
on the subject. 

After passing the customary votes of 
thanks, three hearty cheers were given 
for the retiring president, Mr. J. J. 
Wright. 

The convention adjourned to meet in 
1905 in the city of Montreal. 


The Electric Furnace. 


An authorized translation of “The 
Electric Furnace,” by Henri Moissan, is 


being made by Dr. Victor Lenher, of the - 


University of Wisconsin. The book will 
contain about 305 octavo pages, bound in 
cloth, and will be published by the Chemic- 
al Publishing Company, Easton, Pa. 
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“Modern Electricity.” James Henry and 
Karel J. Hora. Chicago. Laird & Lee. Cloth. 
355 pages. 5 by 6% inches. 150 illustra- 
tions. Supplied by the Exectrican Review 
at $1, cloth binding; $1.50, leather binding. 


This book is put forward as a manual 
of the theories, principles and applications 
of electrical science. Electrical princi- 
ples and phenomena are discussed in a 
brief and elementary way, frequent exam- 
ples being introduced to make the explana- 
tion clearer. The book makes an ambitious 
attempt to cover the entire subject and 
to bring the science up to date. It con- 
tains a good deal of information for those 
who have no need to go into the subject 
fully. 


“Uses of Electricity on Shipboard.” J. W. 
Kellogg. New York. Marine Engineering. 
Cloth. 78 pages. 5% by 8%4 inches. Illus- 
trated. Supplied by the ELecrrican REvIEw 
at $1. 


This little book is not intended as an 
exhaustive treatment of the use of elec- 
tricity on shipboard, but gives a concise 
and simple discussion of the subject. The 
early installations are first described, the 
type of machinery used in them being 
contrasted with the modern marine equip- 
ment. Chapter ii is a general considera- 
tion of a modern marine plant, chapters 
iii and iv taking up the questions of 
wiring, insulation, electric lighting and 
fixtures. The question of electrically 
driven auxiliaries is considered in chapter 
v, and in chapter vi a practical applica- 
tion of these principles is made by con- 
sidering the case of a small steamer. An 
appendix by Mr. D. A. Richardson takes 
up the subject of small lighting plants 
for launches; storage batteries, small belt- 
driven generators and small direct-con- 
nected systems being discussed. 

“Mechanical Drawing Simply Explained.” 
F. E. Powell. The Model Engineer Series, 
No. 21. London. Percival Marshall & Com- 
pany. Paper. 78 pages. 5 by 7% inches. 
Numerous illustrations. Supplied by the 
ELECTRICAL REVIEW at 25 cents. 

This little book gives a good deal of 
valuable information to the beginner in 
draughting. Of course, in a volume of its 
size, there is very little opportunity for 
the introduction of plates which will show 
very much. There is a good chapter on 
the use and care of drawing instruments, 
and, if the information is followed, it 
will be of assistance to the learner. In 
the chapter on inking in and finishing 
drawings, considerable good space is given 
up to a description of methods of pre- 
paring drawing ink. This should be un- 
necessary at the present day, because there 
are on the market a number of very re- 
liable India inks which certainly are 
an improvement over anything which the 
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amateur can mix for himself. The in- 
struction follows the usual text-book prac- 
tice, and the work does not differ from 
what all mechanical engineers are used to. 


Index to the Street Railway 
New York. McGraw Publishing 


“General 
Journal.” 


Company. Cloth. 162 pages. 7% by 10% 
ae Supplied by the ExtectricaL REvIzw 
at $5. 


This index covers the articles in the 
American edition of the Street Railway 
Journal. From 1898 to 1902, inclusive, 
the foreign subscribers to the Journal 
were supplied with an edition which dif- 
fered somewhat from the American edi- 
tion. From 1900 to 1902, inclusive, while 
the American edition was being published 
as a weekly, and the international edi- 
tion was being published as a monthly, 
these differences were so great that the 
index would be useless if applied to the 
international edition. Since January 1, 
1903, the reading pages of the two editions 
have been uniform in every particular. 
No attempt has been made to preserve the 
original captions of the articles. Except 
in the author’s index, the index is one of 
subjects, not of titles; and in a long arti- 
cle, where different topics have been treat- 
ed at length, separate entries of these 
topics have been made as far as possible. 


“Traité Elémentaire des Enroulements des 
Dynamos a Courant Continu.” F. Loppé. 
Paris. Gauthier-Villars, Imprimeur-Librairie. 
Paper. 80 pages. 4144 by 7% inches. Figures 
and 12 plates. Supplied by the ELecrricau 
REVIEW at $1. 


The author of this book, who is profes- 
sor of industrial electricity in the mu- 
nicipal trade school of Diderot, Paris, in 
discussing dynamo winding before his 
classes has found it necessary to treat the 
subject in a manner as simple and prac- 
tical as possible, without resorting to 
theoretical dissertations or mathematical 
analyses. Jt has been his endeavor, at 
the same time, to add interest to a subject 
naturally somewhat dry. He commences 
by considering the most simple cases first, 
deducing from these the most complex. 
The work is not put forward as contain- 
ing any new matter, but the method of 
treatment seems to justify the publication. 
It considers only closed-circuit ring and 
drum-wound armatures. The first chap- 
ter is upon bipolar dynamos, and in it 
the fundamental principles are given. The 
second chapter is upon multipolar ma- 
chines. 


“Patents Simply Explained.” The Model 
Engineer Series, No. 20. London. Percival 
Marshall & Company. Paper. 84 pages. 54 
by 7% inches. Plans and sketches. Sup- 
plied by the ExLecrricaL Review at 25 cents. 


This book is intended as a guide to 
inventors and others interested in taking 
out patents for inventions. The author 
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has assumed that the reader has no idea 
as to what to do or how to find the neces- 
sary information to enable him to protect 
an invention. The book deals entirely, 
however, with questions concerning ap- 
plications for patents in the United King- 
dom. ‘The work takes up in detail the 
protection of an invention, the necessary 
forms which must be complied with, and 
the fees paid. Chapter ii deals with 
specifications and drawings. Chapter iii 
gives general information on patents, and 
chapter iv describes the Patent Office and 
its methods. Chapter v takes up the work- 
ing of a patent. Chapter vi takes up 
foreign patents and their relation to the 
Patent Office of the United Kingdom. 
Chapter vii takes up the subjects of what 
can be patented and who can be a pat- 
entee. Chapter viii describes patents 
agents and their work, and chapter ix 
the registration of designs and _ trade- 
marks. 


“Blectric Lighting for Amateurs.” The 
Model Engineer Series No. 22. Edited by 
Percival Marshall. London. Percival Mar- 
shall & Company. Paper 80 pages. 7 


5 by 7 
inches. Illustrated. Supplied by the ELrc- 


TRICAL ReEvirw at 25 cents. 

_ This little book is intended to be a 
practical guide to the installation of the 
electric light on a small scale. It con- 
tains a good many useful hints for the 
amateur, but it deals also with phases of 
the work which few amateurs will care to 
undertake. For instance, chapter i shows 
how small incandescent lamps may be 
made, giving detailed directions. Chap- 
ter ii is of more practical value, taking 
up the problem of fitting up small electric 
lamps. In the remaining chapters of the 
book, intermittent electric lighting, the 
construction of an electric night light and 
a portable electric lamp are considered. 
Chapter vi and chapter vil will be of 
value, as they describe the making and 
care of a small storage battery. The last 
chapter of the book is upon an amateur 
dynamo electric lighting plant. Even those 
parts of the book which the average ama- 
teur is not likely to follow are of value, 
as they will give him a clearer idea of the 
methods of making lamps and _ batteries 
than he is apt to obtain from the usual 
text-books. 

‘*A Text-Book on Static Electricity.” | Ho- 
bart Mason. New York. McGraw Publishing 
Company. Cloth. 155 pages. 6 by 8% inches. 


lilustrated. Supplied by the ELk&cTRICAL 
REVIEW at $2. 


The author of this book, who was until 
recently assistant in electrical engineering 
at the Polytechnic Institute of Brooklyn, 
has endeavored to bring together here all 
available information regarding static 
electricity. This is a branch of the science 
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which until recently has been sadly neg- 
lected, and of which most engineers and 
students possess but a limited knowledge. 
The general phenomena of the subject are 
first described, and this is followed by the 
deductions of fundamental electrostatic 
lows. In chapter iii the subject of capac- 
ity is treated, this being followed by meth- 
ods of measuring capacity in chapter iv. 
lx. chapter v measuring instruments, both 
scientific and commercial, are described 
and explained. .The last chapter is de- 
voted to static generators, particularly 
high-potential generators, and gives some 
interesting information regarding the effi- 
ciency of such machines. There is an 
appendix upon units, and their dimen- 
sions and ratios. The book should prove 
to be exceedingly valuable, since it brings 
together, in convenient and attractive 
form, a great deal of valuable informa- 
tion which has heretofore been widely 
scattered. 


“Spangenberg’s Steam and Electrical En- 
gineering, in Questions and Answers.” E. 
Spangenberg, Albert Uhl and E. W. Pratt. 
St. Louis. George A. Zeller. Cloth. 672 
pages. 6 by 9 inches. 648 engravings. Sup- 
plied by the ELEcTricaL REVIEW at $3.50. 


The first 360 pages of this book are 
upon the subject of steam and steam en- 
gineering. This part of the work is treat- 
ed catechetically. The electrical informa- 
tion is contained in 208 pages, the re- 
mainder of the book being devoted to com- 
pressed air, gas and gasoline engines, me- 
chanical refrigeration, and a chapter on 
hints for making repairs. The part treat- 
ing of the science and practice of elec- 
tricity starts from the bottom by defining 
the electrical units and by stating the 
fundamental laws. This method of treat- 
ment will probably repel some readers, as 
they will soon find themselves beyond their 
depth. The statement of a law is hardly 
sufficient for a beginner. Reasons should 
always be given. The method of dealing 
with the subject is well illustrated by the 
following quotation: “The unit of elec- 
tric energy is called the Watt, and is 
usually represented or abbreviated P. One 
thousand watts are called a kilowatt, or 
K. W. To find the watts in any circuit, 
multiply the voltage by the current, thus: 
Volts X amperes = watts.” This is the 
entire explanation of one of the funda- 
mental electrical laws, although a simple 
example illustrating the law is given. The 
quotation also shows that occasionally the 
author is careless in his use of terms, an 
unfortunate fault for the author of a 
text-book. The watt is not the unit of 
electrical energy. The work passes over 
the fundamental principles quickly, deal- 
ing with electrical science in twenty pages, 





Vol. 45—No, 1 


and magnetism in four. We are then 
plunged into the theory of the dynamo 
and are carried quickly through dynamo 
construction, different types of machines 
motors and measuring apparatus. Elec. 
tric lighting receives a comparatively full 
treatment in thirty pages. Alternating 
currents are then taken up, the principles 
being explained by the aid of elementary 
mathematics. This is followed by dis. 
tributing systems. The method of treat. 
ment is one which calls for a good 
memory, rather than a logical mind. 





The Turbo-Electric System in Min- 
ing Work. 

The Newhouse Mines and Smelter 
Company, Samuel Newhouse, president, 
has adopted Westinghouse steam turbines 
and electrical apparatus for furnishing 
power in its mining operations in Utah, 
and for local lighting. Mining operators 
have but lately awakened to the advan- 
tages of the turbo-electric system in se- 
curing economy in mine operations, and 
the Newhouse plant thus will be of great 
interest in this particular field. A not- 
able precedent has already been estab- 
lished by the adoption of turbines of the 
same make by the DeBeers Mining Com- 
pany, Limited, South Africa, where two 
1,000-kilowatt Westinghouse-Parsons tur- 
hines are already in operation and a third 
is under construction. 

The Newhouse Mines and Smelter Com- 
pany’s new power station is situated twelve 
miles from Frisco, Utah, at the terminus 
of the Oregon Short Line Railroad, which 
is now under construction. Electric power 
will be used both for operating the mining 
machinery and also to furnish ligh' for 
the town of Newhouse. Power will be 
generated at 440 volts and transmitted at 
2,300 volts a distance of 9,000 feet from 
the power plant to the mines where it will 
be stepped down to 400 volts for the 
motors in the concentrating mill and 
crushing department situated at the 
mouth of the tunnel. Power will also 
be used to drive a motor-generator set for 
the operation of mining type locomotives 
in the main tunnel. The entire electric 
system is three-phase with a frequency of 
7,200 alternations per minute. 

The generating plant consists of two 
400-kilowatt Westinghouse-Parsons  tur- 
bines with three-phase gencrajors of like 
capacity. The turbines will operate under 
150 pounds pressure, twenty-seven inches 
to twenty-seven and one-half inches ~ 
vacuum, and approximately eighty deyrees 
Fahrenheit superheat at the turbines. An 
individual surface condenser will be pro- 
vided for each turbine. The boiler plant 
will consist of three 280-horse-power Bab- 
cock & Wilcox boilers operating at a steam 
pressure of 155 pounds; with superheat at 
the boilers of 100 degrees Fahrenheit. 

The plant is being erected and 
equipped under the charge of Robert F. 
Moser, M. E. 








July 2, 1904 


The Case of Mr. Edison and the 
Patent Office Examiners. 

A matter which has attracted a great 
deal of inierest in the scientific world 
is the series of charges which Mr. ‘Thomas 
A. Edison preferred some time ago against 


several patent-office examiners. This mat- 
ter concerned an alleged deviation from 
proper practice in the case of Mr. Edison’s 
patents on his new storage battery and the 
patents of the Swedish scientist, Jungner. 
Mr. Edison, in his complaint, charges 


Principal Examiner T. A. Witherspoon 
and Assistant Examiner A. M. Lewers, 


of the patent office, as follows: 
“With incompetence, neglect of duty 
and ma‘idministration of office in connec- 


tion with the grant of United States 
patent to Ernest W. Jungner for revers- 
ible galvanic battery No. 738,110, dated 
September 1, 1903; wherefore your peti- 
tioner and the public generally has and 
have suilered great and irreparable injury, 
and to the reproach and scandal of the 
patent otfice.” 

The specifie charges are three in num- 
ber: 

“jirst The examiners in question al- 
lowed the Jungner patent to issue when 
they knew or should have known that 
sucli issue was fraudulent. 

“Second—The examiners allowed the 


said patent to issue containing claims 
which they knew were unpatentable, and 
which, in fact, they had declared to be 
unpatentable, and which Jungner himself 
had adinitted were unpatentable. 


“Third—The examiners granted the 
said patent for an inoperative invention, 
which fact had been previously brought 
directly to their attention and acknowl- 
edged by them.” 

At the direction of the commissioner of 
patents Mr. Edison was given a full and 
complete hearing, which took place on 
April 4, 1904, to suit the convenience of 
his counsel, Mr. A. D. Worthington, Mr. 
Melville Church and Mr. Frank L. Dyer. 
In connection with this matter Mr. Frank 
L. Soyer, of Mr. Edison’s counsel, made a 
staicment from which the following has 
been quoted : 


“Jungner apparently bases his case en- 
tirely on an application for a patent filed 
in March, 1899, but that application was 
entirely foreign to anything suggested by 
Mr. Edison, as it described entirely dif- 
fercnt active materials, not only specific- 
ally, but in their general character, and 
an entirely different mechanical construc- 
tion. * * * It appears that after the Edi- 
son patents issued in 1901, Jungner 
sought by amendment to include in his 
original application of March, 1899, some 
of the chemical and mechanical features 
of the Edison battery, in order to lay the 
basis for a claim covering the Edison bat- 
tery; but: the patent-office examiners in 
charge of these inventions detected the 
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obvious character of such a subterfuge, 
and refused to permit the amendments 
to be made, on the ground that they em- 
bodied what is technically called new mat- 
ter.” 

Mr. Dyer then states that Jungner “in 
June, 1902, filed an application for a 
patent that was represented as being a 
division of his original application of 
1899. * * * Notwithstanding this fact, 
however, Jungner, in his alleged divisional 
application, introduced the same features 
of new matter that he had been prevented 
from introducing by way of amendment 
of his original case, and a patent was 
therefore granted to him on September 
1, 1903, disclosing chemical and construc- 
tional features that had been invented by 
Mr. Edison and disclosed in Mr. Edison’s 
patents in 1901.” 

In his statement Mr. Dyer relates the 
law establishing the validity or lack of 
validity of a patent granted in this way, 
and considers the further reasons lead- 
ing up to the preferment of charges as 
follows: 


“Charges were therefore filed against 
the examiners, in order that they might 
either be dismissed or transferred to some 
other examining division. These charges 
were referred by the Secretary of the In- 
terior to the Commissioner of Patents, 
and the latter gentleman reported that he 
had looked into them and believed that 
they were without merit, and therefore 
recommended that no opportunity what- 
ever be given to present them by way of 
argument. At this stage of the proceed- 
ings I saw -President Roosevelt, who 
promptly decided that any respectful re- 
quest which Mr. Edison might make was 
at least entitled to an orderly investi- 
gation, with the opportunity of a hear- 
ing; and it was therefore suggested to the 
Commissioner that this be done. Since 
the Commissioner had already informally 
passed upon the case, the matter was re- 
ferred by him to his assistant, Mr. Moore, 
before whom, on April 4 last, a very full 
argument was made. 

“T have before me the report of the 
assistant commissioner, of May 24, 1904, 
to the Secretary of the Interior, in which 
the charges are very patiently, exhaustive- 
ly and fairly investigated, and in which 
our position is sustained in every im- 
portant respect. Among other things the 
assistant commissioner says: 

“Tt follows therefore that the dis- 
closure in the Jungner patent is a different 
invention from that originally disclosed 
by him in his parent application, and 
therefore there is no basis in the original 
disclosure for the disclosure of his patent. 
* * * * * * * * * * 

“<T find therefore, that the examiners 
erred in allowing the Jungner patent as a 
division of the earlier application, as the 
patent is not in fact a division, for the 
reason that it not only contains new de- 
scriptive matter relating to its mechanical 
structure, but the invention disclosed is 
so changed as to be in fact another inven- 
tion from those originally disclosed in 


13 


the early application and that the patent 
therefore as to this new matter is effective 
only as to its new filing date.’ ” 

_“And in his conclusion he says: 


“To so view the effect of the enlarged 
and changed description of the patent to 
Jungner, is in my opinion a grave error 
of judgment, and in view of the state- 
ments of the examiners above referred 
to, the conclusion is inevitable that they 
are unable to appreciate the fact that 
the description in the patent is so changed 
and enlarged as to cover a battery hav- 
ing the characteristics of the claim which 
they rejected on the ground of new mat- 
ter in the original application. 

“Having reached this conclusion I am 
of opinion that the examiners should 
be relieved from their present assign- 
ment in Division 3 and transferred to 
duty in other examining divisions of this 
Office, and that other examiners should 
be assigned to Division 3 in which di- 
vision applications for patents belong- 
ing to the class of electrochemistry are 
examined.’ ” 


a 
> 


Rubber-Growing in Siam. 


In a recent report, United States Con- 
sul General Paul Nash, at Bangkok, Siam, . 
states that rubber cultivation has been 
started recently in that country, and some 
thousands of plants have been set out as 
an experiment. These are of the Para 
variety, and are said to be doing exceed- 
ingly well, although they have had no 
special care, but have been planted indis- 
criminately in various places and under 
various conditions of moisture and sun. 
Consul Nash is of the opinion that this 
venture will prove highly successful, and 
hopes to be able to report to this effect 
before long. The one thing to be feared, 
however, is the new disease which has de- 
veloped in the Para rubber plantations on 
the Malay Peninsula. 

Consul Nash also calls attention to two 
rubber-producing plants indigenous te 
Siam. The more important of these is 
the Ficus elastica, the product of which 
is much used in the United States for 
ornamental purposes, and is found in large 
quantities in the Siam jungle, and 
throughout India and Indo-China gener- 
ally. The rubber is collected from these 
trees by making longitudinal scarifications 
in the bark, from which the coagulated 
milk is taken in long strips. A plant six 
years old yields four pounds annually. 
The other rubber-producing plant of 
known commercial value is a creeper of 
great size. It is thought to be one of the 
Urceola species. These creepers yield a 
fair quality of rubber, produced by cut- 
ting them into sections two or three feet 
long and collecting the juice, which is sub- 
sequently boiled for a moment in water 
and immediately coagulates in a viscous 
mass, which must then be dried by smok- 
ing over a fire. An inferior rubber is also 
extracted from the bark by pounding and 
boiling. These creepers grow with aston- 
ishing rapidity, and it is thought that they 
could be cultivated with profit in the 
Philippine Islands. 
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ALUMINUM ELECTRICAL CONDUCTORS. ' 


BY RODERICK J. PARKE. 





The use of aluminum for electrical 
conductors has grown to an extent which 
renders imperative the consideration of 
its possibilities when designing any sys- 
tem of distribution. 

It is so far the only material which 
possesses the requisite properties to ren- 
der practical its substitution for copper. 
Previous to 1898 aluminum was little 
known in the commercial world, but since 
that year, when it was first placed upon 
the market in the form of solid-drawn con- 
ductors, the consumption has rapidly in- 
creased, until 1902, the date of the latest 
complete statistics available to the writer, 
the world’s product was estimated at 
8,000 tons per annum. The correspond- 
ing production of copper is estimated at 
497,000 tons per annum, for all purposes. 
The statistics available up to the present, 
however, show that the production and 
consumption of aluminum is rapidly in- 
creasing and that it has become a very 
strong competitor of copper for electrical 
conductors. 

There are now nine plants in the world 
producing aluminum, of which three are 
in America, two in France, and one each 
in Great Britain, Germany, Switzerland 
and Austria. The total power utilized 
in the production of the aluminum is 
from 36,000 to 40,000 horse-power, prac- 
tically all water power. 

The following figures are for commer- 
cial aluminum and commercial copper of 
sizes commonly used in practice, the cop- 
per being hard-drawn: 


Aluminum. Copper. 

Specific gravity.....-... 2 68 8.93 
Conductivity (Matthies- 

sen standard) ........ 62. 97. 
Tensile strength (per 

square inch).......... 28,000 45,000 
Coetticient of linear ex- 

pansion (per ft)...... -0000128 0000093 
Coefficient of tempera- 

ture resistance........ .00114 .00117 
Modulus of elasticity... 9,000,000 14,000,000 


Using the above figures we find that 
the cross-section of aluminum will have 
to be ninety-seven sixty-seconds or 1.564 
times that of copper, to have the same 
resistance per foot. The weight of the 
aluminum will therefore be A = 
times that of the copper or 0.47. 

The tensile strength of the aluminum 


: 28,000 x 1.464 
will be 45,000 or 0.96 that of the 





copper. 
The diameter of the aluminum will be 





1 Abstract of a paper read before the convention of 


the Canadian Electrical Association, held in Hamilton, 
‘Toronto, June 15, 16 and 17. 
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V 1.564 
Vi 


The price of aluminum for equal cost 


or 1.25 that of the copper. 


1 
would be 0.47 or 2.13. 


Tabulating these results we have: 


Aluminum. Copper. 


Cross-section for equal resist- 


MCR oesc5s cee ees) See 1.56 1 
Diameter for equal resistance 1 25 1 
Weight for equal resistance.. 0.47 1 
Tensile strength for equal re- 

BIBERIIOE Scio. g ciavenersinine ecie's 0.96 1 
Price for equal cost.... ... 2.13 1 
Rate of temperature change 

(QGRIRDRIBED 555 cies 1.0 1 


By inspection of the above table we 
see at once that the principal difference 
which exists from an engineering stand- 
point is that aluminum possesses less than 
half the weight of copper for equivalent 
resistance. This is a marked advantage 
and results in benefit in three ways. 

1. The cost of transportation of alumi- 
num is less than that of copper. 

2. The cost of erection of the alumi- 
num is less. 

3. The durability of the line is greater 
and cost of maintenance is less on ac- 
count of the smaller strains to which 
poles, cross-arms, pins and insulators are 
subjected. 

An additional advantage of aluminum 
is that on account of its peculiar nature 
it retains, for years, some of the grease 
used in drawing and this grease pre- 
vents any great amount of sleet from 
forming upon it, thus avoiding one of 
the serious causes of interruption to serv- 
ice over pole lines. This result is rather 
surprising and its announcement is often 
greeted with incredulity, but the fact has 
been noted often enough to be well estab- 
lished. 

To balance the advantages cited there 
are the following disadvantages: 

1. Difficulty in making joints. 

2. Greater sag due +o larger coefficient 
of expansion. 

3. Insufficient strength for conductors 
of the sizes used for telephone and tele- 
graph wires. 

Referring again to the question of sleet 
affecting metallic conductors, the writer 
was informed by a friend of his who is 
an electrical engineer for one of the large 
companies in the States, of a very prac- 
tical illustration. He states that he was 
talled to Kansas City to make, an inspec- 
tion of the Kansas City & Leavenworth 
Railroad. He happened to get there on 
a day while there was a very severe sleet 
storm in progress and he found the cop- 
per trolley wires so badly covered with sleet 
that it was almost impossible to run the 
cars at all, and they were running scrapers 
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instead of trolley wheels and were com- 
pelled to keep a man on top of the car 
to assist in knocking the ice from the 
wire. On the other hand, the aluminum 
feeders, located on poles adjoining the 
tracks, were entirely free from sleet and 
he states that this condition was not due to 
the fact that the wires were carrying suf- 
ficient current to warm them, because 
that was not the case, as there was only 
one car on the line between the power- 
house and the part of the line referred 
to, and the feeder system was of ample 
size, so that the temperature rise was in- 
sufficient to have any effect in prevent- 
ing the formation of sleet. In addition 
to this, there would be from half an hour 
to an hour at a time when no car would 
be on the line at all, and then no car 
whatever would be passing over the line. 

It does not follow, however, that s|eet 
will never gather on aluminum wire any- 
where, because in the neighborhood of 
railroads and manufacturing plants the 
wires are likely to become coated with 
smoke or some other foreign substance 
upon which the sleet will form. In gen- 
eral, however, it may be safely assumed 
that sleet does not form upon aluminum 
wires. 

JOINTS. 

The difficulty of soldering aluminum 
is well known and, while it can be done, 
the operation in the majority of cases is 
attended with so much difficulty that un- 
soldered joints are preferable. The dif- 
ficulty in soldering aluminum arises from 
three causes: first, because solder does 
not alloy with aluminum at a low tem- 
perature. It will alloy with copper at 
approximately 460 degrees Fahrenheit, tut 
the alloying temperature with aluminum 
is about 200 degrees Fahrenheit higher. 
Secondly, because of the high thermal 
conductivity of aluminum, the latter 
metal conveys the heat away very rapidly 
from the solder and from the soldering 
iron, making it difficult to maintain a 
soldering temperature. And, thirdly, 
when aluminum is exposed to the air a 
thin invisible coating of oxide of alumi- 
num instantly forms upon the surface, 
although in this respect aluminum is not 
different from all other metals, because 
the surface of any metal becomes covered 
with its oxide immediately after ex- 
posure to the atmosphere. It is well 
known that it is necessary to remove this 
oxide coating in order to permit of the 
formation of an alloy between the solder 
and the metal, because the alloying can 
only take place on a clean surface of 
metal and the interposing film of oxide 
prevents the solder from coming into act- 








ual contact with the metal. In regard 
to other metals than aluminum, 
the oxide coating can be dissolved by 
means of soldering salts, but no such salt 
or flux, so far as the writer can learn, 
has been discovered for aluminum, hence 
the difficulty in soldering it. Attempts 
have been made to use various materials 
as fluxes to remove the oxide coating of 
the aluminum, but the results have not 
been satisfactory and in fact have been 
in most cases detrimental to the alumi- 
num because of the resulting formation 
of a chemical compound which interferes 
with soldering instead of facilitating it. 


For joining aluminum wires smaller 
than No. 0000 B. & S. gauge the two ends 
are inserted into a piece of flattened tube 
and the tube given two and a half twists 
by means of two pairs of ordinary wire 


connectors. This makes a perfectly satis- 
factory joint of low resistance and as 
strong as the wire joined. 

Larger sizes are conveniently joined 
in any of three ways: — 

1. By means of the ordinary dovetail 
cable splice. (The Niagara Falls-Buf- 
falo line, consisting of 500,000 circular 
mils of aluminum cable, is joined in this 
way and has been in use for three years 
and has given perfect satisfaction.) 

2. By means of terminals compressed 
on the ends of the cables at the factory, 
these terminals being threaded and thus 
adapted to be united in the field by a 
threaded stud. 

3. By inserting the ends to be joined 
into a cast sleeve and compressing the 
sleeves between dies in a small portable 
press. 

Taps are made by means of aluminum 
clamps, one of which carries a lug into 
which the tap wire is either soldered or 
secured by set screws. Soldering into a 
lug is one of the pieces of aluminum sol- 
dering which can be readily accomplish- 
ed. 

lt will be seen from the above that the 
difficulties of making aluminum joints 
have been reduced to an extent which 
leaves almost no disadvantage whatever. 

SAG. 

The sag of aluminum conductors is 
somewhat greater than that of copper in 
hot weather and on ordinary spans, on 
account of the fact that the coefficient of 
expansion of aluminum is thirty-eight 
per cent greater than that of copper. 

The sag is not as much greater as might 
be expected, however, because the lower 
modulus of elasticity of aluminum causes 
it to contract more as the strain is re- 
lieved from it and because the weight 
of aluminum, for equal areas, is only 
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three-tenths that of copper, while the 
strength of it is two-thirds that of copper. 
This causes aluminum to start with a 
smaller minimum sag than copper. 

One curious result of this is that where- 
as aluminum will have a maximum sag 
of three or four inches more than copper 
in a 100-foot span, it will have actu- 
ally a smaller maximum sag in a 1,000- 
foot span, for while the span moves fur- 
ther, or deflects more rapidly, than cop- 
per, for a given temperature change it 
starts with so much smaller sag at low 
temperature that it never overhauls the 
copper when long spans are used. On 
this account, and that of its small weight, 
it would seem to be the best material for 
long span work. 

The use of a reliable dynamometer for 
stringing aluminum wire is strongly 
recommended, as experience seems to in- 
dicate that it is a difficult matter to ob- 
tain linemen experienced in handling alu- 
minum wire or who can be depended upon 
to provide that proper sags shall be set 
when stringing the wire. The use of the 
dynamometer does not involve any greater 
expense for the stringing of aluminum 
conductors than its non-use when string- 
ing copper conductors, because, owing to 
lighter weight of the former, the materi- 
al can be handled much more easily and 
quickly than the copper can, size for size. 
The third objection for aluminum applies 
only to telegraph and telephone and simi- 
lar work. The smallest size of alumi- 
num which it would be advisable to use 
in pole line work is No. 4 B. & S. gauge, 
which has a breaking strength of about 
1,000 pounds, which is the minimum 
strength that should be allowed in any 
conductor on a pole line if uninterrupted 
service must be given over it. The prin- 
cipal uses of aluminum conductors have 
been for railway feeders, high-tension 
transmissions and bus-bars. Its use in 
Canada has not been very extensive, due 
to the fact that the beginning of its manu- 
facture there is of rather recent date. But 
there are a few places in the United 
States where it is not found in service. 
Very little need be said about its use for 
railway feeders, which have absorbed 
nearly two-thirds of what has so far been 
used. This use, however, presents no 
problems with which engineers are not 
familiar. For power transmission its 
use has become very extensive. The long- 
est and largest transmissions in the world 
are now made over aluminum. From in- 
formation furnished me by one of the 
manufacturers of aluminum conductors, 
I have selected the following list and 
data which may be of interest: 
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Miles Circular Mils. 


No. of 


ions. 
tection, = Cates. Eile. , 
Niagara Falls to 
Baiiglenc. <<. 20 500,000 
Shawinigan Falls 
to Montreal..... 3 85 183,708 
Electra to Mission 
San Jose........ 3 100 471,034 
Colgate to Oakland 3 144 211,000 
Farmington River 
to Hartford..... 3 11 336,420 
Lewiston, Me..... 3 3.5 144,688 
Ludlow, Mass..... 6 4.5 135,247 


In addition to the foregoing list, the 
lines of the Telluride Power Transmis- 
sion Company in Utah, Colorado and 
Montana use nearly 2,000 miles of wire, 
involving transmission distances of 130 
miles. 

The question of the durability of alu- 
minum conductors has frequently been 
raised since they have been brought into 
active competition with copper, but so far 
the information available shows that alu- 
minum has thoroughly established itself 
as a conductor material offering no dis- 
advantages which are not, in other re- 
spects, proportionately found in regard 
to copper or iron. Aluminum is not readi- 
ly oxidizable and the greater number of 
mineral acids seem to have no chemical 
effect upon it, but chlorine in any of its 
unstable combinations is more or less detri- 
mental to it, particularly where the con- 
ductors are exposed to sea air or where 
they are installed within the vicinity of 
certain chemical works. On the other 
hand, however, copper is liable to be detri- 
mentally affected by atmospheres laden 
with acid fumes, consequently it would 
hardly be fair to condemn aluminum for 
lack of permanency any more than it 
would be to condemn copper. The most 
common impurity of aluminum is sodium, 
which forms a very unstable alloy, readi- 
ly attacked and corroded in even slightly 
moist atmospheres. This defect, how- 
ever, can be provided against by the 
manufacturers and no doubt the consumer 
can depend upon the purity of aluminum 
furnished by any responsible manufac- 
turer as readily as he can depend upon 
the guaranteed qualities or characteris- 
tics of copper purchased from any respon- 
sible copper manufacturer. 

Aluminum conductors were first placed 
on the market in the form of solid-drawn 
wire and in this form a considerable 
quantity of it was installed on transmis- 
sion lines. Subsequent experience has 
demonstrated that the tensile strength of 
any given aluminum conductor is in- 
creased somewhat by building it up of 
several smaller strands wound together, 
and since this form has been adopted 
the writer has not been able to learn of 
any instances in which the conductors 
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have broken on account of deficient ten- 
sile strength, where they have been prop- 
erly installed. 

In connection with the installation of 
the electrical lighting and power distribu- 
tion system along the Welland Canal, this 
work being now in progress, the govern- 
ment purchased a quantity of aluminum 
and copper conductors for the transmission 
and distributing circuits. 

The writer’s specifications called for 
Nos. 0, 2, 4, 6 and 10 B. & S. copper 
conductors, the No. 6 B. & S. to be medi- 
um hard-drawn and the No. 10 to be hard- 
drawn. ‘Tenders were also taken as al- 
temative, for the supply of aluminum 
conductors of conductivities equivalent to 
those of copper conductors specified, and 
on comparing tenders it was found that 
the Nos. 3/0, 0 and 2 B. & 8S. aluminum 
conductors offered as equivalents for the 
Nos. 0, 2, and 4 copper would cost less 
than the copper, and the aluminum was 
purchased. ‘The aluminum equivalent for 
No. 6 copper, taking into consideration 
the tensile strength specified for the medi- 
um hard-drawn copper, was found to be 
more expensive than the copper, conse- 
quently copper was purchased for the 
No. 6 and No. 10 gauges. The writer de- 
sires to explain that the gauge numbers 
just mentioned for the aluminum con- 
ductors do not represent the correct rela- 
tive proportions as compared with cop- 
per but are the nearest gauge numbers 
corresponding to the area of the alumi- 
num conductors representing the cop- 
per equivalent. 

The writer tested a proportion of the 
aluminum conductors for cross-section, 
tensile strength, torsion and resistance, 
and found the results given in the table 
below. 
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The above mentioned results of the 
tests seem to show that the tensile strength 
increases somewhat with a reduction in 
area of the smaller strands composing 
the conductor. 

Also it will be seen that the conduc- 
tivity of the aluminum conductors as 
compared with that of pure copper con- 
ductors of the equivalent smaller gauges 
specified, is approximately 99.3, 98.5, 
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and 99 per cent, respectively, and the re- 
spective breaking strains of the alumi- 
num, per square inch, exceed the break- 
ing strain usually allowed for soft cop- 
per (pure), namely, 23,600 pounds. 

The questions are often asked, with re- 
lation to alternating-current. work, as to 
the respective capacity, self-induction and 
skin effects of aluminum and copper. 

As aluminum is one-quarter greater in 
diameter than equivalent copper, it is 
evident that the self-induction of the line 
will be the same when the aluminum 
wires are separated twenty-five per cent 
more than the copper wires. 

The static capacity of the aluminum 
will be approximately five per cent great- 
er than that of copper, with the same 
spacing. 

The skin effect will be exactly the same 
with either of the two metals, since the 
effect of the greater diameter of the alu- 
minum is exactly offset by its greater 
specific resistance, in making the calcu- 
lations for the per cent of increase of 
resistance. 

All practical transmission lines pos- 
sess sufficient excess of self-induction over 
capacity to cause a slight lag in alter- 
nating currents, and the power-factor over 
an aluminum line would therefore be 
slightly better than that over a copper 
line, on account of the smaller self-induc- 
tion and greater capacity. The difference 
is small, but what there is, it is in favor of 
aluminum. 

The market prices of aluminum and 
copper have always been such, for the 
past five years, that from five per cent to 
fifteen per cent can be saved by the pur- 
chase of aluminum. 

For instance, the present market price 
of copper is about fourteen cents. An 
equivalent price of aluminum would be 
29.8 cents, whereas aluminum can be had 
to-day for 27.5 cents, or the equivalent 
of thirteen-cent copper. 

In view of all the facts, it would seem 
that we are no longer compelled to con- 
fine ourselves to a single material for 
carrying current as was formerly the 
case. 





Electric and Compressed-Air Loco- 
motives for Mines. 

A paper discussing electric and com- 
pressed-air locomotives for mines was read 
at a recent meeting of the British Institu- 
tion of Mining Engineers. The author 
holds that both types of locomotive are 
good, and that the choice between them 
is entirely a question of the conditions 
obtaining in each case. The pneumatic 
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locomotive is cumbersome and large, while 
the electric is better adapted to low seams, 
On the other hand, the pneumatic is safer 
where fire damp prevails. The disadvan- 
tage of the time lost in charging a com- 
pressed-air locomotive is not as great as 
might be expected, since, in any case, there 
is a good deal of time wasted at terminals, 
which may be utilized for charging. [Iow- 
ever, there is always the possibility of 
exhausting the supply when an excep tion- 
ally hard piece of work must be done. ° 
As against the electric system, there jg 
the expense involved in wiring and the 
difficulty in passing around short turns. 
The greatest difference in cost is found 
in the generation of power. On this point 
the author has had an opportunity of ex- 
amining the actual cost of plants in suc- 
cessful operation, and the results are given 
in the following tables: 
A—Compressed-air plant operating iwo 
main hauling locomotives, each weighing 
30,000 pounds, and five gathering |oco- 
motives, each weighing 8,000 pounds, a 
total weight of 100,000 pounds. The cost 
was as follows: 
A 3-stage air compressor and a compound steam 


MEU kaicccik ica uciccecvsmsmecedesromausecnescs Quite 
5,600 feet of pipes, 5 inches diameter.... 5,660 





3,100 ‘ a me EE Beate 1,735 
1,000 ‘* 1% “ Bt) _p aeasiaue ae 305 
2 locomotives, each weighing 30,000 pounds...... 6,070 
5 sy i se 8,000 REY greece 10,110 
2 boilers, each of 80 horse-power...........+++00++ 1,010 
ERIStAMB GON. 60:00 icc scrcccsaceecesebtesciesb eee cieeeines 1,040 

OUR win comeswscaccsctusetasndneseatiene comes $34,280 


B—Electric plant of four locomotives, 
each weighing 26,000 pounds, a_ total 
weight of 104,000 pounds. The cost was 
as follows: 


Generator, producing 225 kilowatts.............. $5,040 
Engine, 500 horse-POWer..........cccccscccecccees 1,860 
Boilers, 600 EE TITITTITTT TTT 1,445 
Foundations, piping, etc..........ceceesceeeceees 1,525 
WIIG ooo o60s's 5s cence csenasivececinnsankevessenee se 8,110 
4 locomotives, each weighing 26,000 pounds...... 9,620 

QI oc cca cacescvoradeveesameesnciesccue! cous $22.490 


C—Electric plant, comprising two 1|o.0- 
motives, each weighing 26,000 pounds, a 
total weight of 52,000 pounds. The cost 
was as follows: 


ODETALOER IONE. ocs cide ss cccesccnsdascsuccessuesee $21,300 


The A plant was installed and is being 
operated under the direction of the au- — 
thor. The costs for B and C plants were 
supplied by the superintendent now in 
charge of their operation; the B plant 
was installed under his direction, and the 
C plant by his predecessor. There is 10 
reason to suppose that. these values are 
to any extent misleading, and as the gen- 
tleman is a pronounced electric enthusiast 
they are certainly not exaggerated. 
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Railway Men in Convention at 
Saratoga Springs, N. Y. 

The thirty-eighth annual convention of 
the Master Car Builders’ Association was 
held at Saratoga Springs, N. Y., June 
92. 23 and 24. The convention establish- 


ed headquarters at the Grand Union 
Hotel. ‘The three days’ sessions were 
given up to the customary reports of the 
officers au] standing committees. A num- 
ber of papers were read, and topical dis- 
cussions followed. 

The thirty-seventh annual convention 
of the American Railway Master Mechan- 


ics’ Association was held at Saratoga 
Springs, with headquarters at the same 
27, 28 and 29. The follow- 
ing programme was announced : 
MONDAY, JUNE 27, 9.30 A. M. 
Praycr: president’s address; reports of 


place, Jue 


secretar) and treasurer; assessments and 
announcement of annual dues; election 
of audit: committee; unfinished busi- 


deration of matters affecting 
of the association; appoint- 
mmittees on correspondence, 
obituaries, nominations, ete. ; 
discus of report on ton-mile statis- 
ties; discussion of individual paper on 
“Grates for Bituminous Coal,” by J. A. 
inaster mechanic, C. B. & Q. 
iiscussion on coal consumption 


ness; con 
the condu 
ment of ¢ 


resolutions, 


on locomotives and locomotive front-ends. 
MONDAY, JUNE 27, 7.30 P. M. 
Topical discussions: 
“For lubricating main side rods and 
driving box bearings, which is the better 


practice, grease or oil?” 
by Mr. ‘i. S. Lloyd. 

“Wilh the large modern engines 
equipped with power brakes, is not screw 
reverse mechanism preferable to present 
hand lover arrangement, and is quick re- 
versal a vital consideration ? To be opened 
by Mr. James McNaughton. 

“\What is the best practice with refer- 
ence 'o providing air spaces under loco- 
motive grates, especially with wide fire- 
box locomotives?” To be opened by Mr. 
F. J. Cole. 

“What is the best method of caring for 
exterior of locomotive front-ends, from 
the standpoint of cost and appearance ?” 
To be opened by Mr. W. O. Thompson. 

TUESDAY, JUNE 28, 9.30 A. M. 

{iscussion of reports: locomotive driv- 
ing ind truck axles, and locomotive forg- 
ings; boiler design ; revision of standards; 
air brake and signal instructions; piston 
Valves; individual paper on “Machine 
Tools,” by H. H. Vaughn; individual 
paper on “Technical School Graduates,” 
by 1. D. Smith ; individual paper on “Ter- 
minals for Locomotives,” by R. Quayle. 


To be opened 
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TUESDAY, JUNE 28, 3 P. M. 

Topical discussions: 

“Packing for air pumps for high-speed 
brakes.” To be opened by Mr. A. J. Cota. 

“The advisability of reducing the di- 
ameter of stay bolts and shortening the 
space between the stay proportionately.” 
To be opened by Mr. G. R. Henderson. 

“Leaky flues in wide fire-boxes.” To be 
opened by Mr. M. K. Barnum. 

“Limit of width of soft-coal-burning 
fire-boxes with reference to high evap- 
oration efficiency.” To be opened by Mr. 
S. M. Vauclain. 

* WEDNESDAY, JUNE 29, 9.30 A. M. 

Discussion of individual paper by Mr. 
W. R. McKeen, Jr., on “Tool Steel ;” 
report of Master Car and Locomotive 
Painters’ Association on painting loco- 
motives; individual paper by Mr. C. A. 
Seley, on “Variable Motors.” Reports: 
automatic stokers, locomotive frames, cost 
of locomotive repair shops, safety appli- 
ances for locomotive front-ends. Corre- 
spondence and resolutions; election of 
officers. 

The exhibitors turned out in unusually 
good numbers, and the displays were 
visited by a great many interested dele- 
gates. Among those who had exhibits 
in place at the opening of the convention 
were the following: American Steam 
Gauge and Valve Manufacturing Com- 
pany, Jamaica Plains, Boston, Mass. ; 
American Brake Shoe and Foundry Com- 
pany, New York city; Anti-Friction Bear- 
ing Company, Pittsburg, Pa.; William C. 
Baker, New York city; Buffalo Forge 
Company, Buffalo, N. Y.; the Carborun- 
dum Company, Niagara Falls, N. Y.; 
Chicago Car Heating Company, Chicago, 
Ill.; Chicago Pneumatic Tool Company, 
Chicago, Ill.; Cleveland Car Specialty 
Company, Cleveland, Ohio; Consolidated 
Car Heating Company, Albany,*N. Y.; 
Fairbanks, Morse & Co., Chicago, IIl.; 
Federal Manufacturing Company, Elyria, 
Ohio; Franklin Manufacturing Company, 
Franklin, Pa.; the General Pneumatic 


Tool Company, Montour Falls, N. Y.;- 


the Gold Car Heating and Lighting 
Company, New York city, the Gould 
Coupler Company, Depew, N. Y.; the 
H. W. Johns-Manville Company, New 
York city; Manning, Maxwell & Moore, 
New York city; Metropolitan Injector 
Company, New York city; National Car 
Coupler Company, Chicago, Ill.; Norton 
Grinding Company, Worcester, Mass. ; 
Rand Drill Company, New York city; 
Robins Conveying. Belt Company, New 
York city; Safety Car Heating and Light- 
ing Company, New York city; Westing. 
house Air Brake Company, Pittsburg, 
Pa.; Yale & Towne Manufacturing Com- 
pany, New York city. 
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The Action of Lightning and Light- 
ning Conductors. 

A lecture was delivered recently by Sir 
Oliver Lodge before the British Institute 
of Architects, upon “Lightning and Light- 
ning Conductors,” an abstract of which is 
given in the English Mechanic and World 
of Science for June 10. The electrically 
charged cloud was represented by a thin 
sheet of metal mounted on non-conducting 
standards, and charged from a suitable 
battery at pleasure. This was placed in 
a position sloping downward from front 
to back, so that the model lightning ar- 
resters could have their points brought 
nearer to or farther from the under surface 
of the cloud by shifting their positions on 
the table. The lecturer placed in opera- 
tion successive conductors of copper, iron 
and wet string. When copper was used, 
the discharge took place with a sharp 
crack. With iron the discharge produced 
less noise, and with the wet string hardly 
any; yet the latter was efficient in pro- 
tecting the other two conductors. Sir 
Oliver maintained that the iron was quite 
as efficient a conductor as copper for this 
purpose, and further, that, due to the 
intensity of action, copper was more likely 
to set up a side flash than iron, although 
the latter in protected buildings had been 
the cause of most lightning accidents. The 
lecturer illustrated and described his 
classification of lightning into A-flash and 
B-flash. The former is normally a dis- 
charge of lightning from an overcharged 
cloud direct to the earth; the B-flash oe- 
curs when a large cloud discharges into 
a smaller one, generally—though not nec- 
essarily—below it. The latter, thus sud- 
denly overcharged, discharges to earth 
with great violence. This effect is illus- 
trated, and it is pointed out that such 
discharges may be expected to be more 
sudden and intense than the A-flash, and 
proportionally more difficult to protect 
against. 








New Station of the Commonwealth 
Electric Company. 

The new station of the Commonwealth 
Electric Company, Chicago, IIl., is ad- 
mirably located for its purpose. Some 
twenty-six acres of land were gradually 
secured by the president, Mr. Samuel 
Insull. This land is located on the west 
side, within a comparatively short dis- 
tance from the centre of the city, and is 
surrounded on three sides by the water 
of the Chicago river, so that the coaling 
and other facilities are of the very best. 
The station itself is handsome in design 
and constructed with every possible 
modern feature. Three Curtis steam 
turbines, with a capacity of about 9,000 
horse-power each, have been installed, 
two of which are now in constant use. 
President Insull is deservedly proud of the 
successful installation and operation of 
this modern plant. 








THE ELECTRON THEORY.' 


BY W. 8. F. 





Professor J. J. Thomson in the Miarch 
number of the Philosophical Magazine dis- 
cusses the theory of the stability of sys- 
tems of electrons. His conclusion is that 
a number of electrons constitute a stable 
system when they are grouped in a series 
of concentric circular rings, very similar 
to Saturn’s rings, which rotate about a 
common axis. Stability depends upon two 
conditions, namely, (a) upon a certain 
minimum angular velocity of rotation of 
a ring, and (b) upon the presence of at 
least f (n) electrons at or near the centre 
of a ring containing n electrons. Sta- 
bility increases when the angular velocity 
increases above the critical value and when 
the number of internal particles is greater 
than f (n); f (n) being a definite func- 
tion of n. 

The first part of Professor Thomson’s 
paper is devoted to the establishment of 
the two conditions of stability (a@) and (6b) 
and the second part of the paper is de- 
voted to the application of these results to 
the theory of the constitution of the atom. 
The features of the second part are: 

1. A brief discussion of the types of 
oscillation of systems of electrons and the 
application of these results to the ration- 
alization of spectra. Professor Thomson 
goes no farther than to show in a general 
way that the spectral lines of a given ele- 
ment may be grouped in a number of 
series of related lines, and that the differ- 
ent chemical elements of a groun or fam- 
ily, such as the alkali metals, may have 
closely related series of lines. This same 
idea has been advanced by H. Nagaoka, 
of Tokyo, who promises soon to publish 
a paper devoted to this method of classi- 
fying spectra. 

2. A full discussion of the relations be- 
tween stable systems containing greater 
and greater numbers of electrons, and the 
application of these results to the ration- 
alization of Mendeléef’s periodic law. In 
this section of the paper Professor Thom- 
son shows that a system of electrons fur- 
nishes a dynamic model which, with in- 
creasing numbers of electrons, exhibits 
properties closely analogous to those re- 
markable periodic variations of valency of 
the chemical elements with increasing 
atomic weight. This constitutes the first 
suggestion of anything worthy to be called 
a rational basis of Mendeléef’s law, and 
its importance can scarcely be overesti- 
mated. It is, perhaps, the greatest con- 
tribution to theoretical physics during a 





1 Reprinted from Science, June 10. 





ELECTRICAL REVIEW 


decade. ‘In this section of his paper Pro- 
fessor Thomson discusses the process of 
chemical combination in terms of his 
theory and he suggests an explanation of 
the catalytic action of water and of a 
metal such as platinum. 

3. An application of the fact that the 
stability of a system of electrons depends 
upon a certain minimum angular velocity 
of the electron rings, to the explanation 
of radioactivity. 

It is the purpose of this note merely to 
call attention to Professor Thomson’s pa- 
per, which should be carefully read by 
every student of chemistry, and to give to 
the reader a sufficiently clear idea of the 
electron to enable him to fully appreciate 
Professor Thomson’s theory of the struc- 
ture of the atom. 

It is not to be expected, of course, that 
a new hypothesis should lead at once to 
anything approaching a completely con- 
sistent theory, and it may be helpful to 
readers of Professor Thomson’s article to 
point out the weak points of his theory. 

The electron itself, although it has some 
very definite claims to objective existence, 
is not an entirely clear idea. The electric 
stress which radiates from an electron can, 
indeed, be thought of in mechanical terms, 
and the manner in which these lines of 
stress sweep through space when the elec- 
tron moves, and the way in which they 
build up a magnetic field by their motion, 
can be thought of in a precise way, but no 
one has at present any definite idea of the 
nucleus of an electron nor of the way in 
which the nucleus moves. The mechanical 
analogue outlined below is misleading in 
this respect in being free from some of 
the essential difficulties which arise in the 
electrical case. 

Professor Thomson’s explanation of 
zero valency (which is exhibited by such 
elements as helium, neon, argon, etc.) does 
not appear quite satisfactory. He repre- 
sents zero valency as an extremely evanes- 
cent and unstable case of monovalencv. 

T fail to see how, in Professor Thom- 
son’s theory, to explain the rise of valency 
of a given element by twos, for example 
the rise of valency of nitrogen from one 
to three to five. This mode of rise of 
valency has suggested to chemists the idea 
of the neutralization of valency bonds by 
each other in pairs. However, this diffi- 
culty may be met, perhaps, by using the 


‘notion of subsidiary. groups of electrons. 


On the other hand, Professor Thom- 
son’s hypothesis, that the alom consists of 
a number of extremely minute negative 
electrons moving about in a small spher- 
ical region containing uniformly distrib- 
uted positive charge, meets a fundamental 
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difficulty, namely, that experiment has 
hitherto failed to give any evidence of the 
existence of concentrated positive charges 
corresponding to the excessively concen- 
trated negative charges which constitute 
cathode rays. In conformity with this 
hypothesis as to the structure of the atom 
the mass of an atom is to be taken a; pre. 
portional to the number of negative elec. 
trons the atom contains, regardless of the 
extent and value of the distributed positive 
charge. This is explained later in me- 
chanical terms. 

A clear idea of the behavior of a system 
of electrons depends upon an understand- 
ing of the dynamics of a single electron, 
and the dynamics of an electron is very 
different from the dynamics of a material 
particle. 

The dynamics of an electron depend 
primarily upon the fact that kinetic energy 
is associated with a moving electric charge 
independently of the “material” mass of 
the body upon which the charge resides. 
That is to say, electric charge has inertia 
or mass. This association of kinetic en- 
ergy with an electric charge is a phenom- 
enon of the electric field, not of the charge 
itself, and the mode of association is pre- 
cisely (not necessarily accurately) unier- 
stood. Stated in terms of a mechanical 
analogue, it is as follows: imagine a 
great lake of jelly with a massless cy|in- 
der pressed down upon its surface. Un- 
derneath the cylinder the jelly will be 
under stress and strain, and this stress 
and strain will represent energy, corre- 
sponding to the purely electrical energy 
associated with the electrical stress sur- 
rounding a charged body. If this mass- 
less cylinder be rolled ‘along over the jelly 
surface the strain figure underneath the 
cylinder will travel with the cylinder, and 
each successive portion of the jelly will 
move as it is twisted into conformity with 
the approaching strain figure, and as it is 
again twisted into its unstrained condition 
after the strain figure is passed. This mo- 
tion represents kinetic energy correspond- 
ing to the magnetic energy of a moving 
electron, and the strain figure, therefore, 
has inertia. 

If the cylinder is small in diameter the 
strain which is associated with it is greatly 
concentrated, and for a given integral 
amount of stress or strain (given force 
pushing the cylinder down) a much 
greater amount of kinetic energy would be 
associated with a given velocity of the 
rolling cylinder, inasmuch as the succes- 
sive portions of the jelly would move with 
increased velocity as they are twisted into 
conformity with the approaching strain 
figure, and as they are again twisted into 























an unstrained condition after the strain 
figure has passed. Therefore, a strain fig- 
ure having a given integral amount of 
strain has greater and greater inertia the 
more the strain figure is concentrated. At 
velocities which are low as compared with 
the velocity of wave propagation on the 
jelly surface the kinetic energy of the 
moving strain figure is proportional to the 
square of its velocity and, therefore, its 
inertia or mass value is constant. Where 
the velocity of the strain figure is not very 
small then the inertia reaction of the mov- 
ing particles of jelly as they are twisted 
into and out of the moving strain figure 
helps to sustain or hold the strain of the 
moving figure. Thus at full wave velocity 


a strain figure is held wholly by this in- 
ertia reaction and no cylinder need be 
pressed upon the jelly to maintain a strain 


figure. ©n the other hand, when thé cyl- 
inder is pushed down with given force the 
integral <tress inereases more and more 
with incrcasing velocity, a portion of the 
stress being sustained by the cylinder and 
a portion being sustained by the inertia 
above mentioned. ‘Therefore, 


reaction 

with given foree on the cylinder the in- 
tegral siress approaches infinity as the 
velocity of the cylinder approaches the 
wave velocity, and corresponding ‘to this 
increase of integral stress due to given 
force on cylinder the inertia or mass value 
of the strain figure increases indefinitely 
as its velocity approaches the wave veloc- 
ity. 

The inertia or mass value of a given 
electrical charge (integral value of elee- 
tric strain) inereases as the charge is 
more and more concentrated, and the in- 
ertia or mass value increases with velocity, 
approaching infinity at the velocity of 
light. In case of the moving electric 
charye, however, the increase of mass value 
due io magnetie reaction (corresponding 
to inertia reaction in the jelly) does not 
affect the integral value of the electric 
strain, but merely concentrates the electric 
strain more and more into a plane per- 


pendicular to the direction of motion. 

A clear pieture in two dimensions of an 
electron may be obtained by imagining 
massiess points to rest with a certain 
force against a horizontal stretched sheet 
of rubber, each point producing a deep, 
funnel-like depression. The mass value of 
each depression for given force pushing 
the point down is greater and greater the 
smaller the point. 

This picture is, however, incomplete in 
several respects, notably in that two de- 
pressions (two negative charges) attract 
each other, while a depression and an 
elevation (a positive and a negative 
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charge) repel. This is due to the essen- 
tial differences between electric stress and 
any kind of mechanical stress. 

A clear picture in two dimensions of a 
system of negative electrons moving about 
in a region of distributed positive charge 
—Professor Thomson’s hypothetical atom 
—may be obtained by imagining a wide 
and shallow saucer-like depression in a 
rubber sheet in which a number of point 
depressions are moving about and held to- 
gether as a system by the gradient of the 
saucer-like depression. 

Such a system moving as a whole would 
owe its mass value chiefly to the con- 
centrated point-like depressions, inasmuch 
as the broad and shallow saucer-like de- 
pression would have a negligible mass 
value, as explained above. 

Some striking features of the dynamics 
of an electron are the following (see pa- 
per by M. Abraham, Ann. der Physik, 
January, 1903). ‘These features depend 
partly upon the above-described in- 
crease of mass value of an electron with 
increasing velocity partly upon the slight 
delay between a given assumed change 
of velocity of the electron and the conse- 
quent rearrangement of the surrounding 
electromagnetic field, and partly upon the 
fact that an accelerated electron radiates 
energy in the form of waves like a steadi- 
ly moving boat. 

The mass value of an electron moving 
at given velocity as measured by the ac- 
celeration produced by a given impressed 
force varies with the direction of the 
force, being greatest in the direction of 
the motion (longitudinal mass) and least 
at right angles to the direction of the 
motion (transverse mass). Furthermore, 
the acceleration is in general not in the 
direction of the accelerating force; the 
relation between force and acceleration 
being represented by the relation between 
the diameter of a circle (sphere) and 
the corresponding radii vectores of an 
ellipse (ellipsoid) in the drawing which 
is ordinarily made by students to show 
the projection of a circle into an ellipse 
(a relation known as the linear-vector- 
function). 

An electron moving uniformly in a 
circular orbit has acceleration and radi- 
ates energy so that its motion dies away. 
The dying away of the motion of a cir- 
cular row or ring of electrons in this way 
is excessively slow if the number of elec- 
trons in the ring is great and if the veloc- 
ity is small as compared with the veloc- 
ity of light (see J. J. Thomson, Phil. 
Mag., December, 1903). In fact, the 
time required for the angular velocity to 
fall from a value slightly above the crit- 
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ical value required for stability to the 
critical value might easily be a matter 
of millions of years under certain con- 
ditions. 

It is interesting to note, although per- 
haps useless, considering the widespread 
confusion of the fundamental ideas of 
thermodynamics, that this electron theory, 
pointing as it does to finite systems which 
apparently never can settle to thermal 
equilibrium, suggests a class of phenome- 
na, sensible and steady phenomena too, 
which are on the wrong side of thermo- 
dynamics, that is, on the side opposite 
to mechanics; phenomena which are to 
be treated by, developing a systematic 
theory of atoms as isolated systems and 
the subsequent merging of this system- 
atic theory of single atoms into a statis- 
tical treatment of aggregates of atoms; 
but this is another story. 





Electrical Oscillations and Corre- 
sponding Voltage Rises. 

A very clear and simple discussion of 
the cause of voltage rises on electrical 
transmission circuits containing induc- 
tance and capacity is here given by M. R. 
V. Picou. An expression is deduced for 
the voltage rise and an application is made 
to a system of which resistance, inductance 
and capacity of the various elements are 
known. The voltage rise under various 
conditions of opening and closing the cir- 
cuit, and due to short-circuits, are com- 
puted. It is shown that, in some cases, 
this rise might be several times the maxi- 
mum voltage of the circuit. The author 
believes that this rise is frequently the 
cause of the breaking down of insulators, 
with a resulting short-circuit, when the 
trouble is frequently attributed to a de- 
fective insulator. He points out the magni- 
fying effect upon the harmonics of the 
generator, due to the capacity and induc- 
tance of the circuit, and shows that the 
rise in potential may be greater for over- 
head than for underground circuits, due 
to the smaller capacity of the former. 
This suggests that by increasing the ca- 
pacity of a line by means of condensers, 
the danger due of voltage rise may be 
diminished. The paper concludes by giv- 
ing methods of computing the capacity 
of various types of electrical circuits.— 
Bulletin de la Société Internationale des 
Electriciens (Paris), May. 








Weather Reports by Telephone. 

It is reported by the Cincinnati daily 
papers that the Cincinnati & Suburban 
Bell Telephone Company has arranged 
with the local weather bureau to receive 
the weather forecast on all weekdays. This 
will be sent promptly to all the neighbor- 
ing exchanges, and any subscriber, by 
calling up his exchange, can obtain the 
report. It is anticipated that this serv- 
ice will be appreciated by the farmers, 
and that they will benefit thereby. 
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The New York State Independent Telephone Association. 


Second Annual Convention, Buffalo, N. Y., June 23 and 24. 


New York State Independent Tele- 

phone Association was held at Buf- 
falo, at the Genesee Hotel, on June 23 
and 24, and was well attended, there be- 
ing upward of two hundred delegates 
and interested persons present. 

Among the prominent telephone men 
present were the president of the associa- 
tion, Mr. George R. Fuller, of Rochester, 
who presided at the sessions of the con- 
vention; the vice-president, Mr. Howard 
Hendrickson, of Albany; secretary-treas- 
urer, T. S. Lane, of Buffalo; Mr. B. G. 
Hubbell, of Buffalo; Mr. T. Harvey Fer- 
ris, of Utica; Mr. J. S. Brailey, Jr., of 
Wauseon, Ohio; Mr. F. M. Potter, of 
Syracuse; members of the executive com- 
mittee, Messrs. Fisher, of Grand Rapids, 
Mich.; H. W. Blake, of Naples; A. M. 
Taylor, of Penn Yan; H. D. Critchfield, 
of Cleveland, Ohio; Elgood C. Lufkin 
and Charles B. Hill, of Buffalo; J. G. 
Splane, of Pittsburg; W. D. Barnard, of 
Philadelphia; Frank H. Mott, of James- 
town; A. L. Tetu, of Louisville, Ky.; 
W. L. Cary, of Cleveland; Warner, of 
Watertown; Wood, of Lowville; Otis, of 
Newburgh; Bernard, of Elmira; Gris- 
wold, of Albany; Kelley, of Newark; 
Brunson, of Geneva, and others. 

The first session was held on the after- 
noon of June 23, President George R. 
Fuller occupying the chair. The pro- 
ceedings began with an address of welcome 
to the delegates from Councilman Stod- 
dard, speaking in behalf of the mayor of 
the city, who was absent in ‘Chicago. 

President Fuller replied on behalf of 
the association, thanking the councilman 
for his cordial welcome, and referring to 
the fact that there were not less than thirty 
independent telephone companies oper- 
ating in this state, having headquarters 
at Buffalo, and that it was, therefore, pe- 
culiarly appropriate that the meeting 
should be held in that city. He proceed- 
ed to read a paper which he had pre- 
pared, dealing generally with the history 
of the association and its development, 
and the advances made in independent 
telephony generally throughout the coun- 
try, the statement being made in the 
course of the paper, that about seventy- 
five per cent of the cities of the United 
States have independent telephone com- 
panies, and those telephones are controlled 
by about 7,000 companies, and citing in- 
stances showing the growth of independ- 
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ent telephone companies in recent times. 
The report of the secretary, which con- 
sisted of the reading of the minutes of 
the last session, was next received, and 
the president then appointed the follow- 
ing committees: 

Credentials—Mr. Johnston, of Buffalo; 
Mr. Warner, of Watertown; Mr. Potter, 
of Syracuse. 

Membership—Mr. Calhoun, of Buf- 
falo; Mr. Wood, of Lowville; Mr. Otis, 
of Newburgh. 

Law, Legislation and ‘Taxation— 
Messrs. Hendrickson, of Albany; Cary, 
of Buffalo; McDowell, of Elmira; Ferris, 
of Utica, and Bond, of Syracuse. 

Nominating—Messrs. Bernard, of El- 
mira; Griswold, of Albany; Warner, of 
Watertown. 

Auditing—Messrs. Kelley, of Newark; 
Brunson, of Geneva; Brailey, of Water- 
ford. 

The session resolved itself into an ex- 
perience meeting and many delegates 
spoke of their experiences in various sec- 
tions, organizing and installing independ- 
ent telephones. Mr. B. G. Hubbell, con- 
nected with the Frontier Telephone Com- 
pany, of Buffalo, was the first speaker. 
He spoke of the increasing business of 
the independent companies and the pros- 
pect_of stronger and more profitable de- 
velopment. 

Mr. Hubbell was followed by Mr. J. S. 
Brailey, of Wauseon, Ohio, who spoke of 
the desirability of having definite and 
binding contracts with companies with 
which long-distance connections were 
made. Mr. Ferris, of Utica, followed 
along in the same line, emphasizing the 
necessity of having proper written con- 
tracts in all such cases. 

The president called upon Mr. E. B. 
Fisher, of Grand Rapids, Mich., to ad- 
dress the meeting. Mr. Fisher spoke, in 
part, as follows: 

“The independent movement in the 
state of Michigan is in a very comfort- 
able and satisfactory condition. The in- 
dependent properties of the state, with- 
out exception, are prosperous. Some of 
them are growing even more rapidly than 
is convenient or comfortable for them, 
more rapidly than the stockholders and 
investors in them provide the money. In 
our state we have recently done one thing 
that I think perhaps is worthy of con- 
sideration in other localities. We have 
formed what we know as the Michigan 


Traffic Association, between the oper- 
ating exchanges and toll companies in the 
state, to provide for a traffic committee 
of seven, and in the hands of that iraffic 
committee is put the toll rate where a 
county is covered by two or more sys- 
tems or lines, and this committee is g 
clearing house where settlements may be 
provided for. It provides for inter. 
change of business and regulation of busi- 
ness, and also takes care to some extent of 
the question of permanency of toll-line 
connections. It is an alliance, offensive 
and defensive, and when the articles of 
incorporation of that traffic association 
are duly signed by the companies in our 
state in the independent telephone busi- 
ness, it will be well-nigh impossible for 
any company to break away from its al- 
legiance to the independent movement 
and take its service out of the independ- 
ent ranks. We have put in the hands 
of the traffic committee the regulation, 
within certain lines, of toll rates and of 
the methods of interchanging business, 
the conditions of business, the regulation 
of switching points, where several com- 
panies may be interested. We have been 
experimenting on this subject for some 
time in the state of Michigan. It is a 
matter that has been called to our aticn- 
tion very forcibly.” 

The president called upon Mr. H. W. 
Blake, of Naples, N. Y., in the central 
part of the state, for some of his experi- 
ences in that locality, and Mr. Blake com- 
plied by telling generally the story of 
the establishment of the independent syz- 
tems in his locality, the difficulties they 
had had to encounter and the prosper- 
ous condition in which they now found 
themselves. 

Mr. Taylor, of Penn Yan, was called 
upon, and spoke, in part, as follows: 
“Penn Yan is the county seat of the 
smallest county in the state of New York, 
and has a population of a little over 
4,000, and to-day we have over 700 tele- 
phones connected up in Penn Yan, which 
I think is the best showing, according to 
population, of any place in the state of 
New York, and perhaps in the United 
States.” He described the blackboard 
system of posting announcements and im- 
parting information generally, which has 
been established at Penn Yan with suc- 
cess. 

Mr. Charles B. Hill, of the Frontier 
Telephone Company, of Buffalo, invited 








the delegates and others present to in- 
spect the exchange of the Frontier com- 
pany, and the session adjourned for that 
purpose, nearly every one present taking 
advantage of the opportunity to inspect 
the handsome and well-equipped exchange 
of the Frontier company, representing as 
it does the acme of development in modern 
telephony. The members and their 
friends were received at the Frontier 
building by officers of the company and 
conducied through the various depart- 
ments, svending an interesting hour there. 

In the evening a complimentary ban- 
quet at the Ellicott Club, Buffalo’s down- 
town business club, was tendered to the 


visitors by the Inter-Ocean and Frontier 
companics. There were about 200 dele- 
gates and guests present. The decora- 
tions had one novel and appropriate fea- 
ture, consisting of a desk telephone in 
the centre of each table, connected with 
red ar! green covered wires, festooned to 
four central points in the ceiling, and 


thence io the toastmaster’s place at the 
head iaile. The dinner was thoroughly 


enjoyo by all. At the speaker’s table 
B. G. jiubbell, of Buffalo, filled the réle 
of tov-!master most acceptably. Beside 


him sat H. D. Critehfield, of Cleveland ; 
George Rt. Fuller, of Rochester; Elgood 
Lufkin, Charles B. Hill, of Buffalo ; 
. Fisher, of Grand Rapids, Mich. ; 
splane, of Pittsburg; W. D. Ban- 
ard, of Vhiladelphia; J. S. Brailey, of 
Wasscon, Ohio; Frank H. Mott, of James- 
. L. Tetu, of Louisville, Ky.; 
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W. L. Cary, of Cleveland. Speeches were 
made by James S..Brailey, E. B. Fisher, 
W. L. Cary, H. D. Critchfield, Frank H. 
Mott, J. G. Splane and A. L. Tetu, all 
of whom gave glowing accounts of the 
inauguration, growth and prospects of 
the independent telephone companies and 
movements in various sections of the 
couniry. 


On Friday morning, June 24, the first 
thing on the programme was an inspec- 
tion of the manufacturers’ exhibits, of 
which there were many handsome and at- 
tractive ones, mostly in rooms on the same 
floor as the convention room, and which 
were visited to a greater or less extent 
all (ue time during the convention by in- 
terested persons. 

At ten o’clock the president called the 
meeting to order and proceeded to re- 


ceive the reports of committees. The 
executive committee reported several pro- 
povcd amendments to the by-laws. The 
tio-t important of the proposed changes 


ar! one that caused considerable debate, 
ws whether or not the association should 
be composed of official representatives of 
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independent telephone companies, one for 
each company, or of individual members. 
It was finally decided that all employés 
of independent telephone companies be 
admitted as associate members, with the 
right to vote on all questions. They are, 
however, to be denied the right to hold 
elective offices. The active members are 
to consist of representatives from each 
independent telephone company in the 
state. 

The next business was the election of 
officers, and the following were elected: 
president, Henry H. Persons, of Buffalo, 
president of the Frontier Telephone Com- 
pany, of Buffalo; first vice-president, 
Howard Hendrickson, of Albany; sec- 
ond vice-president, Boyd McDowell, of 
Elmira; treasurer, T. Harvey Ferris, of 
Utica; secretary, T. S. Lane, of Buffalo. 

The executive committee: George R. 
Fuller, of Rochester; Henry H. Persons, 
of Buffalo; Edward Davis, of Philadel- 
phia; C. H. Poole, of Utica; S. B. Rosser, 
of Elyria, Ohio; James S. Brailey, Jr., 
of Wauseon, Ohio; J. 8. C. Edwards, of 
Johnstown; T. B. Basselin, of Groghan; 
F. M. Potter, of Syracuse; J. F. Stock- 
well, of Oswego. 

President George R. Fuller, the re- 
tiring president, addressed the nembers 
present, thanking them for their loyal 
and hearty support during his adminis- 
tration, and voicing the appreciation of 
the association for the royal entertain- 
ment received at the hands of the Inter- 
Ocean and Frontier companies, while in 
Buffalo, and a rising vote of thanks was 
adopted and tendered to those companies 
for their kindness and hospitality. 

As the newly elected president, Mr. 
Henry H. Persons, was prevented by ill- 
ness from being present, the chair was 
taken by first Vice-President Hendrick- 
son. The usual votes of thanks to the re- 
tiring officers were then brought before 
the meeting and unanimously adopted. 

The president announced that the meet- 
ing was open for miscellaneous business 
and matters of general interest, and Mr. 
Snowden, of Jamestown, brought the fol- 
lowing before the meeting, in regard to 
long-distance and toll-line connections: 

“Be it resolved, that it is the sense of 
the New York State Independent Tele- 
phone Association that the territorial 
rights of any and all accredited com- 
panies, toll lines, or exchanges, shall be 
scrupulously respected, and that no in- 
dependent company shall encroach on the 
rights of any other independent com- 
pany.” 

The motion was duly seconded by Mr. 
Griswold, put to the meeting, and carried. 
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It was decided to dispense with the 
afternoon session and the papers that 
were to have been read at that session 
will be printed in pamphlet form and 
distributed to every member of the as- 
sociation. This was done so that the dele- 
gates could visit Niagara Falls. The 
titles of the papers and authors are as 
follows: 

“Telephone Construction and _ Its 
Proper Care,” W. H. Johnston, of Buf- 
falo, N. Y. 

“Methods of Exchange Operating and 
Its Relation to the Public,” F. M. Potter, 
of Syracuse, N. Y. 

“Methods of Handling Toll Business,” 
T. S. Lane, of Buffalo, N. Y. 

“Methods of Exchange Accounting,” 
George R. Fuller, of Rochester, N. Y. 

“Telephone Conditions in Great Brit- 
ain and Continental Europe,” M. S. Con- 
ner, of Rochester, N. Y. 

The question of the place for holding 
the next convention will be decided by the 
executive committee. 

The meeting then adjourned. 





The British Institution of Electrical 
' Engineers. 

The May number of the Journal of the 
British Institution of Electrical Engi- 
neers contains the following papers, with 
the discussions: “Transatlantic Engineer- 
ing Schools and Engineering,’ by R. 
Molineux Walmsley; “The Rated Speeds 
of Electric Motors as Affecting the Types 
to Be Employed,” by H. M. Hobart; “The 
Railway Electrification Problem and Its 
Probable Cost for England and Wales,” 
by F. F. Bennett; “Experiments on Eddy 
Currents,” by W. M. Thornton; “Three- 
Phase Working, with Special Reference to 
the Dublin System,” by W. Brew; “The 
Steam Turbine,’ by William Chilton; 
“Education of an Electrical Engineer,” by 
Professor F. G. Bailey. 





Persian Telegraphs. 

A British consular report for last year 
describes the progress which has been 
made in the construction of the central 
Persian telegraph. ‘This line is to sup- 
plement the Indo-European service, as 
the latter is burdened with an increased 
traffic. The new line branches from the old 
at Kashan. Work was commenced in 
December, 1902, at this point, and con- 
struction has been pushed rapidly, despite 
the climate and other difficulties, at the 
rate of fifteen miles per week. The line 
was laid to Yezd, a distance of 237 miles. 
It thence proceeds to Kerman, the rate 
of construction during this stretch being 
twenty miles per week. After reaching 
Bam, a single line joining the British 
frontier at Kuh-i-Malik-i-Sia was laid 
out. The new line gives a direct route 
from Persia to India. The old system 
followed two sides of a triangle. 
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An Instrument Indicating Irregularity 

of Rotation. 

An instrument for indicating irregu- 
larity of rotation of a revolving mechan- 
ism has been invented by Dr. P. Ber- 
kirtz. This consists of a flywheel at- 
tached loosely to the shaft, the motion 
of which is to be examined. On the per- 
iphery of this wheel a projecting cam is 
attached, and against the latter presses, 
by means of a spring, a light arm, held in 
a radial position by guides, and articu- 
lated at the centre of rotation to a mir- 
ror by means of a small lever. The 
guides holding this rod are attached to a 
sector, which is fixed rigidly to the shaft, 
and which also carries two springs tending 
to hold this sector and the flywheel in a 
relatively fixed position. Any angular 
variation between the sector and the discs 
causes the end of the rod mentioned above 
to travel along the cam, the curve of the 
latter causing the rod to move in and 
out. The effect of this is to rock the mir- 
ror through a small angle. A beam of 
light is allowed to fall upon the mirror, 
and is then deflected to a screen. If the 
rotation of the shaft is perfectly regular, 
this beam traces on the screen a circle, 
but if there is any irregularity of motion, 
this is indicated by a distortion of the 
circle, due to periodic shifting of the 
flywheel ahead and behind the sector at- 
tached to the shaft. The apparatus in 
this way gives a visual indication of the 
irregularity of rotation. Where a per- 
manent record is desired, the light is 
allowed to fall upon a sensitized screen. 
—Translated and abstracted from L’In- 
dustrie Electrique (Paris), June 10. 
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Electric Conductivity of Solutions of Radium 
Bromide. 

Considering the strange behavior of 
radium salts, it is well that the electric 
conductivity of solutions of radium bro- 
mide should be investigated. This has 
been done by Messrs. F. Kohlrausch and 
F. Henning, who found that the con- 
ductivity of radium bromide seems to 
conform closely to that of barium, to 
which radium appears to stand nearest. 
There is no evidence of hydrolysis; the 
bright platinum electrodes remain un- 
affected. The equivalent conductivity in- 
creased regularly when the solution was 
diluted from one-twentieth to one-twelve- 
thousandth normal. The temperature co- 
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efficient of conductivity was 0.024, which 
is what could be expected by analogy. 
Owing to the difficulty of obtaining pure 
radium salts, the determinations can not 
claim a very high degree of reliability, 
particularly as there is an uncertainty 
about the atomic weight. From spectro- 
scopic evidence, Runge and Precht have 
concluded that the atomic weight of radi- 
um is 258. This will, of course, affect 
the determinations of conductivity which 
have been made, and bring radium near 
the monatomic metals. The determina- 
tions of Runge and Precht, as regards heat 
production by radium, agree well with the 
determinations of Thury, Laborde and 
others. They found last year that one 
gramme of radium developed 105 calories 
per hour. A more recent determination 
gave Precht a value of 98.8 calories. The 
lower atomic weight assumed by M. and 
Mme. Curie would bring this up to their 
own value, 113.3.—Abstracted from Engt- 
neering (London), June 10. 


a 
Electric Metal-Melting Furnaces. 


Two types of electric melting furnaces, 
for use in chemical and metallurgical in- 
dustries, have been developed by La So- 
ciété Anonyme I’Industrie Verriére et 
ses Dérivés. In these furnaces the charge 
is included in the electric circuit as a heat 
resistance, by means of conductors embed- 
ded at different heights in the wall of the 
furnace. In order that the layer of the 
charge may vary in thickness, a number 
of these fixed leads are arranged one above 
another, so that they may be included in 
the circuit, according to the requirements. 
Air may be excluded from this furnace, 
since moving electrodes are not made use 
of. The gases set free are drawn off with- 
out mixing with air. The walls of the 
furnace are made of refractory material, 
and the conducting leads consist of rings, 
each ring being made of several pieces. 
This arrangement allows the current to 
be regulated and gives control of the heat 
developed. ‘Thus, when putting the fur- 
nace into action, the material may offer 
a considerable resistance. The current is 
then passed through two sets of electrodes 
comparatively close together. As the charge 
becomes heated and the resistance de- 
creases, the electrical connections are shift- 
ed to electrodes further and further apart, 
and in this way the current is kept at the 
proper value. When the molten materia] 


must be maintained in this state for a 
considerable time, to allow purification to 
take place, the lower part of the furnace 
consists of a crucible of refractory mate- 
rial which catches and retains the molten 
mass. This crucible is surrounded with 
conducting material, through which cur- 
rent may be passed, and the material thus 
maintained at any desired temperature.— 
Abstracted from the Mechanical Engincer 
(London), June 4. 
F 


The Dissociation of Copper Sulphate and the 
Decomposition of Copper Anodes. 

In this article M. D. Tommasi gives an 
account of some experiments which he 
made some time ago, and which he thinks 
may account for certain phenomena ob- 
served in the decomposition of copper 
anodes. M. Tommasi found that upon 
beiling a solution of chemically pure 
copper sulphate this became cloudy; and 
upon letting it stand for a time, a pale 
green powder settled, which could only be 
basic sulphate of copper. The same effect 
was observed when a few crystals of 
copper sulphate were thrown into a liire 
of distilled water, while boiling. A 
quantitative determination showed that 
when fifteen grammes of copper sulphate 
were dissolved in 1,500 grammes of dis- 
tilled water, and boiled for seven hours, 
0.38 gramme of the Basic sulphate was 
thrown down; but, upon further heating, 
there was no further deposition. To de- 
termine whether this basic sulphate wou 
be dissolved if left in contact with the 
copper sulphate, a similar solution was 
prepared. After boiling for seven hours 
it was allowed to stand for three weeks. 
The quantity of basic sulphate found in 
this case was 0.356 gramme, a difference 
of 0.024 gramme from that found in tlic 
first experiment. Upon heating the so- 
lution used in the second experiment, 
".020 gramme of the basic sulphate was 
thrown down, thus bringing the total 
amount in agreement with that observed 
in the first case. M. Tommasi gives some 
tables showing the amount of basic sul- 
phate formed with solutions of different 
strengths. The composition of the basic 
sulphate varies with the concentration of 
the solution, in general being the more 
basic the more concentrated the copper 
sulphate. From these experiments M. 
Tommasi thinks that the deposit observed 
on copper anodes during electrolysis may 
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be attributed to this basic sulphate.— 
Translated and abstracted from L’Elec- 
iricien (Paris), June 4. 
# 
Why Use Carbon Brushes on the Modern 
: Dynamo > 
It is surprising—at least to Mr. J. W. 
Burleigh—that the carbon brush is still 
used on dynamos, in spite of the increased 
knowledze of dynamo design. This prac- 
tically necessitates large commutators and 
extra ex pense of brush gear, large shafts 
and longer machines, and. therefore must 
increase the cost of production by a large 
amount. Especially is this the case where 
laree currents have to be dealt with. This 
practice results from the designer’s doubt 
of the efficacy of metal brushes. Carbon 
brushes not only increase the first cost, 
but lower the efficiency, so that it fre- 
quently happens that this might be in- 
creased two or three per cent by the use 
of metal brushes. Consulting engineers 
demand carbon brushes, unmindful of the 
fact that so long as sparkless commuta- 
tion is secured it is immaterial of what 
the brush be made. The author com- 
pares the design of a commutator for a 
six-pole eighty-eight-kilowatt _parallel- 
wound armature for carbon and for metal 
He finds that the use of carbon 
necessitates three times as many brushes 
us the metal. For the former, the com- 
mutator must be seventeen inches long, 
and for the latter only six. The watts 
lost, due to the friction of the carbon 
brush, number 1,025, as against 205 for 
metal. The watts lost, due to the resist- 
ance of contact of the former, are 1,260, 
as against 434, making the total loss 
2,285 watts for carbon, and 639 for metal. 
The watts lost per square inch are 2.51 
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for carbon, and two for metal. The com- 
mercial efficiency with the carbon brush 
is 91.8 per cent; with metal, 93.4 per cent. 
The chief virtue of the carbon brush is 
its high specific resistance, which facili- 
taics sparkless commutation. ‘To secure 


i sinilar condition with metal brushes, 
they may be subdivided with an insulat- 
ing partition between the portions; or the 
central layers of metal may have a higher 
specific resistance. Where a reversible 
molor is employed, a radial brush is nec- 
essary, but it should not be impossible to 
construct a satisfactory brush of this type 
out of metal. Mr. Burleigh then takes 
into consideration the effect of pole shape 
upon commutation. He shows that a 


radial division of the pole is not always 
sulisfactory, though better results might 
be obtained were the slot carried entirely 
through the pole and yoke. He then calls 
attention to a type of pole suggested by 
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himself some years ago, in which, by 


_ means of magnetic shunts passing out of 


the area influenced by the armature wind- 
ing, the magnetic potential of the two tips 
may be made nearly the same.—Abstract- 
ed from the Electrical Review (London), 
June 10. 
2 
The New Holborn, London, Telephone 
Exchange. 

This article describes briefly the new 
equipment installed by the National Tele- 
phone Company in the Holborn exchange. 
The central battery has been adopted in 
its entirety, and some improvements and 
modifications have been made. One of 
these is the addition of three lamps next 
to the pilot lamp at each operator’s posi- 
tion, for the purpose of assisting both the 
operating and supervision. The pilot lamp 
is connected up in the usual way, with 
the relays associated with it, so that it 
glows whenever one of the subscribers’ 
call lamps lights up. Next to this is a 
red lamp, which lights up when the con- 
nection has been made to a junction line 
leading to an outer London exchange. 
This is to remind the operator to press 
the meter key twice instead of once, since 
a double rate is charged for outer London 
calls. On the right of this lamp is a 
green instruction circuit lamp, which is 
used when the monitor or manager wishes 
to question all the operators simultaneous- 
ly. At each operator’s position there is 
a key associated with this lamp, and when 
the lamp glows, this key is depressed and 
the operator’s instrument is then connect- 
ed to the instruction circuit. This action 
extinguishes the lamp, showing that the 
instruction call has been attended to. Con- 
nections to the operator’s speaking set 
have been modified. Instead of the re- 
ceiver being connected directly to the sec- 
ondary of a small induction coil through 
the listening key, the winding of this coil 
is divided into two halves, each of 135 
ohms’ resistance, and one terminal of the 
receiver is connected to the middle point, 
while a supplementary resistance of 370 
ohms is placed in series between the other 
terminal and one terminal of the induction 
coil. The primary of the induction coil 
on the transmitter is connected in a some- 
what similar manner, the resistances in 
this case being eighteen ohms, eighteen 
ohms and fifty-five ohms. The object of 
this arrangement is to prevent the oper- 
ator’s own. microphone from acting as a 
transmitter to her own receiver. It is 
practically -a three-wire connection, so 
balanced that while the speech from the 
subscriber’s line is audible in the receiver, 
no noise is transmitted from the operator’s 
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own microphone. A fourth lamp on the 
right is associated with the registers. If 
the operator’s register is recorded proper- 
ly, it closes an auxiliary circuit and lights 
this lamp. The registering key is pressed 
after every call, whether the subscriber 
is On a message or on unlimited service. 
—Abstracted from the Electrician (Lon- 
don), June 10. 
# 


Observations with Schlomilch’s Wave De- 
tector for Wireless Telegraphy. 

The wave detector devised the latter 
part of last year by Herr W. Schlémilch, 
consists of a very small electrolytic cell. 
This is constructed by sealing a piece of 
the finest obtainable platinum wire with- 
in a capillary tube; then softening the 
glass and drawing out the tube so as to 
reduce still further the cross-section of 
the wire. The tube, thus reduced, is then 
broken, and the exceedingly small sur- 
face of platinum wire exposed forms the 
electrodes of the cell. The electrolyte 
used is usually dilute sulphuric acid, and 
a very small current is passed through 
the apparatus. If this be connected in a ~ 
circuit so that electric impulses are set up, 
due, for instance, to electric waves strik- 
ing the antenna of a wireless telegraph 
system, the current passing through the 
cell is momentarily changed. This effect 
has been attributed by Fessenden to a 
bolometer action, but it seemed to Herr 
M. Reich that this action deserved fur- 
ther investigation. He accordingly set 
up one of Schlémilch’s cells and passed 
through it non-oscillatory electric im- 
pulses obtained from a condenser. He 
found that the deflection of the galva- 
nometer connected in circuit with the 
cell was small when the impulse passed 
in the direction of the current, but that 
the deflection was large when the im- 
pulse passed in the opposite direction— 
larger, in fact, than the deflection of the 
galvanometer when the discharge of the 
condenser passed directly through it. The 
magnitude of the deflection varies with 
the intensity of the discharge, and also 
with the value of the polarizing current, 
and for every wave intensity there is a 
definite polarizing current which will 
give the maximum deflection. Bringing 
the electrolyte of the cell to the boiling 
temperature did not put a stop to its 
action. These observations seem to the 
author to prove that the action of the 
cell is not similar to a bolometer, but 
is due ‘to the effect of the waves upon the 
polarization of the electrodes.—Trans- 
lated and abstracted from Physikalische 
Zeitschrift (Leipsic), June 15, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Hamilton-Corliss Vertical 
Cross-Compound Engine. 

The accompanying illustrations show 
the assembly and a few details of the new 
Hamilton-Corliss vertical cross-compound 
engine, built by the Hooven, Owens, Rent- 
schler Company, Hamilton, Ohio. The en- 
gine shown is one which is being exhibited 
at the World’s Fair, St. Louis, is 34 by 68 














ameter by forty-two inches long; shaft in 
wheel and generator, thirty inches diame- 
ter; crank pin, eleven inches diameter 
by eleven inches long; wheel, twenty-two 
feet diameter; weight, 120,000 pounds. 
The engine is heavily built, strongly 
webbed and braced throughout the frame, 
with the best distribution of metal to meet 
the lines of strain and to produce rigidity. 
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remove the weight from the box. 
box is arranged for water circulation. 
The wheel is made in eight segments, a 
section of the rim and one arm to each 
segment. ‘These segments are carefully 
planed and fitted at the joints and are 
belted to the hub with turned steel bolts, 
holes being reamed for a driving fit. The 
rim is clamped together with steel arrow- 
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HAMILTON-CORLISS VERTICAL CROss-COMPOUND ENGINE, Drrect-CONNECTED TO 1,500-KILOWATT ALTERNATOR. 


by 54 and direct-connected to a 1,500- 
kilowatt National Electric generator, a 
description of which was given in the 
ELectricaL REview for May 7. 

The engine has a normal rating of 2,500 
horse-power. The cylinder sizes are, high- 
pressure cylinder, thirty-four inches di- 
ameter; low-pressure cylinder, sixty-eight 
inches diameter ; stroke, fifty-four inches ; 
speed, eighty-three revolutions per min- 
ute; main bearings, twenty-five inches di- 


The bed-plate is of the box section type, 
deep, massive and strongly webbed, with 
liberal bearing surface on the foundation. 
It is cast in one piece and is carried 
around the crank at full height forming a 
deep crank pit to retain oil. This base 


has easy lines and well rounded corners. 
The main bearing portion is bored and 
faced to receive the bottom box which is 
of shell type so arranged that it can be 
removed by raising the shaft enough to 


headed links which are shrunk in place. 
The hub is in two separate dises forced 
upon the shaft. These discs are drilled, 
reamed and are bolted to the arms with 
turned steel bolts. 

The “A” frame is cast in two pieces, 
strongly webbed, and is planed and fitted 
together and bolted with reamed fitting 
turned steel bolts. Its lower portion is 
of the box or rectangular section which 
gradually changes to a circular section as 
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+t reaches the top, which gives very pleas- 
ing, but very strong lines. The openings 
on the sides are especially designed to 
receive vil shields which entirely enclose 
this part of the engine. 

The suide barrel is circular in form, 
Jattened on the sides where the 
s come, which are also designed 
‘eet fitting oil shields and doors. 
tion of the frame is also strongly 


slightly 
opening 
for pel 
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ducting covering. They are lagged with 
sheet steel with bright polished angle 
steel. The valves are located in the bar- 
rels to avoid the inconvenience of having 
to disconnect the valve gear when the 
heads are removed. ‘This construction 
places the valves in such a manner as to 
reduce the clearance to about the same as 
if they were placed in the heads by bring- 
ing the exhaust valves partly within the 
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welhed. The guides are separated from 
the walls of the barrel by an air space, 
ui are bored from a common centre. 
The barrel is faced at both ends at the 


sine setting which ensures perfect align- 


‘the eylinders are made of close-grained 
charcoal iron as hard as is practical to 
michine them. The exhaust chambers are 
scparated from the cylinder walls by an 
ai: space. The arrangement is such that 
there is a two-inch space between the 
cylinder walls and lagging for non-con- 


cylinder walls, although at no time do the 
valves enter the space swept by the piston, 
while the piston is allowed to sweep past 
the ports. The arrangement is different 
on the steam valve side. The ports on this 
side are so arranged that the incoming 
steam strikes the piston squarely on the 
end thus preventing any side shock or 
pound common to the vertical type of 
engine. Both steam and exhaust valves are 
dcuble ported and have a very short travel. 
The valves are cored and made as light 


as possible. 
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The pistons are cored and made as light 
as consistent with the proper factor of 
safety. They have a follower ring and 
one sectional ring which is pressed out 
by spiral springs held in place by tee- 
headed brass bolts. The pistons are forced 
or. a taper and locked with a jamb nut 
and keeper. 

The crosshead is of steel, with cast- 
iron slippers which are lined with best 
phosphor babbitt, peined in, bored and 
scraped to fit. Each slipper has a wedge 
adjustment which is entirely independent, 
hence the position of the slipper is not 
changed by its movement. The slippers 
are fastened to the crosshead by means 
of several steel bolts, relieving the wedge 
bolts of any extra strain and are so ar- 
ranged that they can be easily removed. 
Their construction is such that it is im- 
possible for them to get adrift. Piston 
rods are fastened to crosshead by thread, 
jamb nut and keeper. 

The connecting rod is of solid end pat- 
tern, five and one-half cranks long with 
wedge adjustment at either end, so ar- 
ranged that in taking them up the length 
of the rod and clearance spaces remain 
constant. The boxes are of bronze, bab- 
bitted, peined, bored and scraped to fit. 

The valve gear differs somewhat from 
the regular type. The steam and exhaust 


‘valves are actuated by separate eccentrics, 


direct, without wrist plates. The neces- 
sary motion is obtained by the use of 
levers and links on each bonnet separately, 
thus greatly reducing the strains. The 
dashpots are hung from the bonnets and 
are close to the cylinder, which make 
a very compact and self-contained ar- 
rangement, and are of the new noiseless 
pattern with the weight of the moving 
parts greatly decreased, and are adapted 
for much higher speeds than usual. Both 
steam and exhaust cam rods have efficient 
unhooking devices so that the valve gear 
can be worked by hand to facilitate start- 
ing and warming up. ‘The valves are 
double ported with very short travel. 

The dashpot levers are placed on the 
valve stems within the opening of the bon- 
net, hence are well supported on both 
sides to reduce wear. The releasing gear 
hooks and latch block trip plates have 
eight reversible wearing edges. All valve- 
gear connections are made to run as near 
noiseless as possible. The links have 
bronze connections with key adjustments. 
The weight of all reciprocating parts has 
been carefully proportioned so as to make 
the forces on the pins as uniform as possi- 
ble. 

The governor is of regular high-speed, 
centre-weighted, flyball type, with motor 
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and micrometer attachment for changing 
speed from switchboard to regulate for 
It is placed on the 


throwing in parallel. 
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shields to prevent oil from being thrown 
or the floor. The eccentrics are entirely 
enclosed to prevent oil creeping along 
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first gallery platform and is easily accessi- 
ble. Both cylinders are under control 
of the governor, hence the work is proper- 
ly divided to suit the load. The range of 
cut-off is from zero to three-quarters 
stroke. 

The intermediate rocker arm supports 
for eccentric rods are of the box section 
strongly bolted to the guide barrel and are 
reenforced by braces from the “A” frame. 

The main bearings are lubricated by a 
continuous stream of oil, which is fur- 
nished by an oil pump driven from the 
eccentric. The oil is pumped from a tank, 
which is located beneath the floor, to two 
receivers, which are located over each 
main bearing cap. From here it flows by 
gravity to all parts of the journal. The 
bottom box of these journals is cored out 
and arranged for water circulation. The 
eccentrics, crosshead slippers, crosshead 
and crank pins are oiled from a gravity 
feed system by multiple sight-feed tanks 
located on the upper part of the engine. 
The crosshead slippers have wipers on the 
bottom end, which dip into reservoirs 
at the bottom end of stroke, ensuring per- 
fect lubrication of the guides. All the 
valve gears, rocker arms, etc., are lubri- 
cated by grease cups. The engine is thor- 
oughly furnished with oil guards and 


the shaft and coming in contact with the 
wheel and generator. 
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A Recent Brake Test of a 400-Kilo- 
watt Westinghouse-Parsons Steam 
Turbine. 

A brake test of a 400-kilowatt Westiag. 
house-Parsons steam turbine was carried 
out during the latter part of last year 
at the shops of the Westinghouse Machine 
Company, East Pittsburg, Pa., by Messrs. 
Dean and Main, consulting engineers of 
Beston, Mass., and the following is an 
abstract of their report: 

The turbine was direct-connected to an 
alternating-current generator, but for the 
nurpose of the test the latter macliine 
was removed and a water brake substi- 
tuted, the brake shaft being coupled to 
the turbine shaft. The turbine was con- 
nected to a surface condenser with the 
necessary pumps, and arrangements made 
for weighing accurately the water used. 
The tests were subdivided into ten-minute 
intervals. The duration of the full- load 
tests at 100 degrees superheat was two 
hours, and for most of the others, one 
hour. As a test of the accuracy of the 
measurements, it was found that the 
weight of water collected during the ten- 
minute intervals varied but little during 
any one load. 

Tests were run for about one-third 
overload, full-load, three-quarters load 
and forty per cent load, for different con- 
ditions of steam and vacuum. The follow- 
ing table gives the results of the tests with 
100 degrees Fahrenheit superheat: 











oo Full Load. G7 — 41 te nt 

Duration’ of test Hours. ©... seas s on'orkane 1 2 1 1 
Revolutions per minute... .<..).:0 0.0 aes 3457.6 3546.5 3580.1 3588.7 
Work done by brake-horse-power........ 758.9 594.6 445.3 239.9 
Average steam pressure near throttle, pounds. 150 156 154 153 
Average superheat near throttle............. 104° F. 109° F. 104° F. 87° F. 
Weight of steam per hour per brake-horse- 

POWET, POURER...s <0. ses cee os Soba 12.07 12.41 12.86 14.62 
Average vacuum in exhaust, inches.......... 27.10 27.06 27.10 27.10 




















The following results were obtained with approximately 180 degrees Fahrenheit 














superheat: 

32 Cent 

See Full Load. 
DOPAMOR DETCOL MONS. 66066 coc caecucinesieace sp eie™ eines 1 1 
BRE VOHIGIOUIN OC MMIARIRNERSS «5.5 1075 0, cyo-5.<isleie 15-4 ost sieeueloe moa corers 3477.2 3542.7 
Work done by brake-horse-power...  ......---04.-ee-eee 762.6 582.3 
Average steam near throttle, pounds Bio teseerieytevatevcisielntc aes niet 151 154 
Average superheat of steam near throttle.................. 182° F. 181° F. 
Average weight of steam per brake-horse-power ” hour.. 11.17 11.45 
Vacuum in exhanat pipe, inches... ........ 2.2.00 ceeseccees 27.00 27.10 














The arrangement of stairways, galleries 
and platforms is such as to make all 
parts of the engine accessible, and are 
nicely set off with brass hand railway and 
polished stanchions. The platforms have 
srecial ribbing to prevent slipping, and 
are strongly supported to prevent — 
tion. 


With saturated steam, with « pressure 














oi approximately 150 pounds at the 
throttle, the steam used per hour per 
brake-horse-power was 13.63 pounds for 
twenty-six per cent overload or 728.4 
horse-power ; 13.91 pounds for a load of 
593 horse-power ; 14.48 pounds for a load 
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of 448 horse-power and 16.06 for a load 
of 241 horse-power. During these tests 
the vacuum was approximately twenty- 
seven inches. With dry steam and a 
vacuum of only 25.91 inches, the con- 
sumption of steam per brake-horse-power- 
hour was 14.35 pounds for a load of 593.1 
herse-power. 

From the tests with superheated steam 
at about {00 degrees, it will be seen that, 
taking the speed at full load as normal, 
the variation in speed with an overload of 
thirty-one per cent was 2.5 per cent below 
normal. With a load of seventy-seven per 
cent, it was 0.9 per cent above, and for 


a load of forty-one per cent it was 1.2 
per cent above normal. The sum of the 
extremes gives a variation in speed of 
3.7 per cent. Tests with dry steam under 
the conditions given show an extreme 
variation in speed of 3.4 per cent. 


Tho (ests with superheated steam show 
that t aving of steam is about one 
per cont for every ten degrees of super- 
heat wilain the limits employed during 
the tests 

To delermine the thermal efficiency of 
the (orbine, in order that it may be com- 
pared in this respect with the recipr 
mgine, an assumption of the 
losses must be made. It is diffi- 
culr to cetermine what these losses are, 
hut, as ibis becoming customary to allow 
six per cont for the internal losses of the 
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The Western Headquarters of the 
Stanley Electric Manufacturing 
Company. 

The accomparying illustration shows 
the exterior of the handsome headquar- 
ters of the Stanley Electric Manufactur- 
ing Company, at San Francisco, Cal. 
The entrance is on the corner and on a 
level with the sidewalk. The location 
is 69-75 New Montgomery street, diago- 


The Curtis Steam Turbine. 

So much has been written about the de- 
sign and operation of the Curtis steam 
turbine that its principles are generally 
well known. In presenting the accom- 
panying illustrations, which throw a deal 
of light on the matter of design, details 
are omitted and only some of the more 
prominent characteristics will be pointed 
out. 
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San Francisco, Cau., HEADQUARTERS OF THE 


nally across from the Palace Hotel. Mr. 














reciproca ing engine, the same allowance : - : 
a Es Begone i. on ih tn F. V. Lee is the efficient Pacific Coast 
ie ape, — manager of the Stanley company, in 
this is vot too favorable to the turbine. charge of these offices. “The place is a 
Makins this allowance, the following re- prominent attraction for all engineer- 
sults are obtained : ing visitors to the Pacific Coast. 
Dry steam, | 1; Super- | 1815 Super 

Rated joad, brake-horse-power. ........... ssese2 sees 593.17 594.60 592.27 
Internul steam, Nome-newer. «2... .s.s.scececsus ones ee. Goes 631.03 632.55 630.07 
Total steam used per hour, pounds....... .......see.e+e0e 8249 7384 8779 
Absolute steamipresgunes cc. cos carsesse enas eoteacewsanten 168.57 169.98 167.84 
Temperature of condensed steam. ...... ...cccceceececes 95.3 95.8 94.7 
Heat utilized by turbine per pound, British thermal units..| 1130.8 1182.8 1218.1 
Thermal eMGieneys <<. 2s.. wocswsins weatce usc aa oes | 17.22° 18.43 19.43 

| 














‘omparing these results with similar percentages from reciprocating engines, it 


is secon that they stand in the front rank, and have seldom been surpassed. 








Transactions of the American Insti- 
tute of Electrical Engineers. 

Volume xx of the transactions of the 
Ancrican Institute of Electrical Engi- 
necrs, covering the work of the Institute 
fron July 1 to December 31, 1902, is 
being distributed. This volume contains 
the papers read upon the following sub- 
jecis: photometry and_ illumination, 
variible-speed motor control, braking 
ani traction brakes. 


The Indian Textile Journal Diary 
and Reference Book for 1904. 

The Indian Textile Journal Company, 
Ltd., Bombay, India, has issued a diary 
and reference book for 1904. This book 
contains useful information in connection 
with cotton mills in India and Japan; in- 
formation for mill agents, managers, engi- 
neers and others; much valuable infor- 
mation in connection with Indian and 
British patents, and rules relating to 
certificates and examinations of mechanic- 
al engineers in India. 


STANLEY ELEcTRIC MANUFACTURING COMPANY. 


The principle of this turbine permits 
the use of moderate rotative speeds, and 
compact and simple mechanism. The 
turbine is divided into stages, each of 
which may contain one, two, or more 
revolving buckets supplied with steam 
from a set of expansion nozzles. The 
work is divided between several stages, 
consequently the nozzle velocity in each 
stage is reduced. Under this arrange- 
ment the energy of the moving steam 
is effectively given up to the revolving 
part. The division of pressure between 
the stages is so arranged as to utilize the 
largest possible proportion of the energy 
of expansion. 

For turbines of large capacity the Gen- 
eral Electric Company has applied these 
principles to the development of a tur- 
bine with a vertical shaft. All imposi- 
tion of weight on cylindrical bearings 
and tendency to shaft deflection are avoid- 
ed, as well as all difficulties due to ir- 
regularity of expansion or imperfections 
of support. 

The step-bearing at the end of the 
vertical shaft supports the weight of the 
revolving part and maintains the re- 
volving and stationary elements in exact 
relation. It consists of two cylindrical 
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cast-iron plates bearing upon each other 
and with a central recess to receive the 
lubricating fluid, which is forced in by 
steam or electrically driven pumps with 
a pressure sufficient to sustain the weight 
of the revolving part. It is apparent that 
the entire weight of the machine is thus 





STEP-BEARING, SHOWING PACKING RINGS. 


carried on a film of lubricating fluid and 
that there is no appreciable friction. 
When the flow of liquid is interrupted 
the bearing is slowly worn away, but ex- 
perience has shown that interruptions in 
the flow seldom cause any deterioration 
which prevents the continuance of the 
machine in service after the flow is re- 
established. The tendency of the bearing 
in such cases is to wear itself to a new 
surface so that it operates normally. 
In consequence of the relation main- 
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tained between the revolving and station- 
ary elements by the step-bearing, it is pos- 
sible to operate the turbines with small 
clearances between the moving and sta- 
tionary buckets. . 
The Curtis turbinc is governed by 
changing the number of nozzle sections 
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in flow, and the efficiency of the machine 
is therefore about the same under one 
condition of load as another, except that 
friction, windage, and generator losses 
tend to slightly reduce the light load 
efficiency. Consequently, the efficiency of 
these turbines at light load is high, and 
with high overloads turbines of the Curtis 
type are operated without by-passing 
steam and without loss of efficiency. The 
generators to be operated with the tur- 
bines are designed for large overloads and 
the units are thus suited to effective oper- 
ation under a very wide range of condi- 
tions. 





BEARING SURFACES IN STEP-BEARING. 


The speed of these turbines with vari- 
able load is controlled by the automatic 
opening and closing of the original ad- 
mission nozzle sections, the number of 
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nozzle sections corresponding to the load 
always being kept in flow. A centrifugal 
governor attached to the top of the shaft 
imparts motion to levers which in turn 
work the valve mechanism. There are 
a number of valves, each communicating 
with a single nozzle section, or in some 
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cases two or more nozzle sections. These 
valves are connected to long pistons, by 
which the valve can be opened or closed 
by steam. The motion of each of these 
pistons is controlled by a small pilot valve 
which is worked by the governor mechan- 
ism. The movement of the governor 
mechanism moves the pilot valves sue- 
cessively and the main valves are opened 
or closed by the steam. The mechanism 
is simple and durable in its character, 
and imposes a light mechanical strain 
upon the centrifugal governor. By suit- 
able adjustment, almost any degree of 
accuracy in speed control is obtainable. 

The steam consumption of turbines of 
this type is dependent upon speed, size, 





NOZZLE. 


and other conditions, and varies in dif- 
ferent individual designs. Machines of 
this type, which have been tested, show 
excellent results. The guarantees of 
steam economy sade 
by the General [lec- 
tric Company are con- 
servatively based upon 
results obtained with 
machines in operation. 

The larger sizes of 
Curtis turbines are de- 
signed to operate con- 
densing, but they are 
all adapted to operate 
non-condensing, and 
when operating non- 
condensing will carry 
full-rated load. These 
turbines are designed 
to utilize the expan- 
sion of the steam to a 
high degree of vacu- 
um, and the use of 
good condensing fa- 
cilities is therefore de- 
sirable. 

Some of the Curtis 
turbines have been de- 
veloped with surface 
condensers forming 
the base of the turbine structure. ‘This 


arrangement is very compact and con- 
venient. 

In the operation of these turbines the 
steam is expanded to a considerable de- 
gree before it reaches the first buckets. 
High temperature in the steam is there- 
fore not a source of practical difficulty, 
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and steam of very high pressure and high 
degree of superheat can be used. The re- 
duction in steam consumption by super- 
heat or increased pressure 18 stated to be 





ELecTRICALLY OPERATED VALVE. 


as great in the Curtis turbine as in any 
form of steam engine. 


hy 





SrtarroNARY BUCKETS FOR CuRTIS STEAM 
TURBINE. 


‘The caestion is sometimes raised as to 
the rate of deterioration through erosion 





XEVOLVING WHEEL FoR 2,000-KiowatTT CuRTIS 


STEAM TURBINE. 


of the buckets in the Curtis steam tur- 
bine. The General Electric Company has 
carried on experiments over a period of 
years with a view of ascertaining what 
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the extent of ‘this erosion might be. The 
result of these experiments has shown con- 
clusively that while the wear varies with 
different degrees of moisture in the steam 
and with different degrees of steam press- 
ure, it is in any event negligible from the 
standpoint of maintenance. All buckets 
in the Curtis turbine can be renewed with- 
out difficulty and at small expense. In 
‘the lower pressure stages, where the den- 
sity of steam is less, no wear has been 
perceptible. 

The speeds adopted for the Curtis tur- 
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OF CONSTRUCTION. 


bines are such as to give the best results 
in the design of the generators; conse- 
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that they will carry heavy overloads with- 
out injurious heating. The General Elec- 
tric Company is building turbines rang- 
ing in capacity from one and one-half 
kilowatts to 5,000 kilowatts. 





REVOLVING BUCKETS FOR CoRTIS STEAM 
TURBINE. 


The Curtis turbine is especially well 
adapted for driving electric generators 
and is also suitable for driving centrif- 
ugal pumps, blowers, fans and other 
similar apparatus. 
Turbines for such ap- 
plications are being 
rapidly developed and 
will soon be available. 
In order to meet the 
demand for small di- 
rect-current turbines 
to be used for exciters, 
train lighting and iso- 
lated lighting, a com- 
plete line of horizon- 
tal-shaft turbines has 
been developed, rang- 
ing from one and one- 
half kilowatts to 300 
kilowatts. These machines are designed 
to operate at low shaft speed without the 








REVOLVING FrieLD For A 5,000-KrLowatTt ALTERNATING-CURRENT 


TURBINE-GENERATOR. 


quently the General Electric generators 
designed for operation with turbines have 
the highest efficiency and the best elec- 
trical constants, and are so proportioned 


use of gearing and show relatively high 
steam economy when operating non-con- 
densing. They are self-contained and are 
automatic in regulation. 
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CURRENT ELECTRICAL NEWS 





DOMESTIC AND EXPORT. 


SOUTHERN RAILWAY CONSOLIDATION—The Southern Elec- 
trical Securities Company has been incorporated under the laws of 
the state of New Jersey with a capital of $1,000,000 and with $1,- 
600,000 of bonds. This company has absorbed the Beaumont Trac- 
tion Company, the Southern Light and Traction Company, of Nat- 
chez, the Jennings Electric Light and Power Company and the Vicks- 
burg Railway and Light Company. 


LONG-DISTANCE TROLLEY LINE FOR GEORGIA—A trolley 
line has been projected from Atlanta, Ga., to Anderson, S. C., and 
the proposed route is now being surveyed. The line will be 140 
miles long, and will connect at Anderson with the trolley line from 
rreenville, making the whole line 165 miles in length. The line, as 
now proposed, will extend from Atlanta to or near Stone Mountain, 
Lawrenceville, Hoschton, Jefferson, Commerce and Carbesville, in 
Georgia, and thence to Anderson. 


MEXICAN ELECTRICAL NOTES—The formation of a syndicate 
for the purpose of constructing a system of electric railways in and 
about Parral, state of Chihuahua, is progressing satisfactorily. This 
syndicate proposes to build and operate, in addition to the railway, 
a system of telephones in the state of Chihuahua. This system will 
connect the principal mining camps and the agricultural and cattle 
regions with the capital of the state. An electrical power plant and 
electric tramway system will be constructed at the Barranca del Oro 
mines, situated at Ixtlan, territory of Tepic, Mexico. 


INCREASE IN THE CAPITAL OF THE NIAGARA, LOCK- 
PORT & ONTARIO POWER COMPANY—At a meeting of the di- 
rectors of the Niagara, Lockport & Ontario Power Company, held on 
June 18, it was voted to increase the capital stock from $1,000,000 
to $10,000,000, for the construction of the power canal from the 
Niagara river, under a state charter which was granted ten years 
ago. Mr. Stephen S. Palmer, of New York, was elected a director in 
place of Thomas Oliver, resigned, and Judge Charles Hickey, of 
Lockport, was elected a director in place of Charles J. Perrin, of 
Lockport, resigned. 


CHANGE OF OWNERSHIP OF MUNCIE (IND.) LIGHTING 
PLANT—The Electric Company of America, the headquarters of 
which is at Philadelphia, Pa., has purchased the entire holdings 
of the Muncie Electric Light and Steam Heating Company. It is 
understood that extensive improvements have been planned. The 
Electric Company of America is said to be negotiating for the pur- 
chase of the entire holdings of the Muncie, Hartford & Fort Wayne 
Interurban Railway Company. As this company controls the light- 
ing plant at Marion, Ind., it is thought that if the proposed deal is 
closed the power plant of the traction company at Eaton will be 
enlarged and used to supply the needs of both cities. 


PENNSYLVANIA TUNNEL CONTRACT GIVEN OUT—The New 
York Contracting and Trucking Company has been awarded the 
contract for excavating the site of the Pennsylvania Railroad ter- 
minal in New York city by the directors of the Pennsylvania, New 
York & Long Island Railroad Company. It is reported that the 
amount of the contract was $5,000,000. Mr. R. G. Collins, chief engi- 
neer of the New York Contracting and Trucking Company, will have 
charge of the undertaking. The excavation is to be dug or blasted 
out to a uniform depth of forty feet. One-third of the operations 
will be through solid rock. The New York Contracting and Truck- 
ing Company was incorporated in New York city in May, 1900, 
with a capital of $10,000. James E. Gaffney was its first president. 


SUBWAY COMPANY WINS IN SUIT WITH CITY—Justice 
Scott, in the Supreme Court, has sustained the demurrer inter- 
posed by the Empire City Subway Company to the suit brought by 
the city of New York against it and the Consolidated Telegraph 
and Electrical Subway Company, to compel them to give a correct 
accounting of the capital invested and of their net earnings. The 


franchises of these companies require them to pay to the city all 
net earnings in excess of ten per cent of the cost of construction. 





It was alleged by the city that the companies had avoided making 
these payments by incorrect reports. The counsel for the com. 
panies demurred, on the ground that the complaint did not contain, 
facts, but simply conclusions, and Justice Scott held that the com. 
plaint was insufficient. 


CONSOLIDATION OF IDAHO POWER COMPANIES—A new 
corporation has been organized in Idaho with a capital of $2,000,000. 
This is the consolidation of the Bonanza Land, Power and Light 
Company and the American Falls Power, Land and Light Company 
with the Tarbet power interests of that vicinity. The name of the 
new company wili be the Idaho Consolidated Power Company. It 
has been incorporated under the laws of Wyoming. In addition to 
the properties named, the company also takes over the interests of 
the Blackfoot Light and Water Company and the Rexburg Light and 
Power Company. The officers are A. H. Tarbet, of Salt Lake City, 
president; J. H. Brady, of Pocatello, general manager; D. W. Stan. - 
rod, of Pocatello, treasurer, and W. S. Chaney, secretary. The com. 
pany derives its power at American Falls, Ida. It is intended to 
run a pole line to Butte, Mont. The present plant at American 
Falls will be enlarged and many improvements made. 


GOVERNMENT WIRELESS SERVICE—It is announced that a 
contract has been signed by the United States government, at 
Washington, with the De Forest Wireless Telegraph Company, 
providing for an extensive wireless service. The terms of the 
contract give the government the right to make full use of the 
De Forest system, and the government pays for the installation 
of stations and equipment. The company reserves the right to 
send all private and commercial messages over these lines. The 
contract accomplishes the plan of wireless communication from 
New England to Panama, and it is expected, will make it possible 
to communicate, within a short time, from New York to the Orient. 
Stations will be erected connecting the naval bases in Key West, 
Fla., Guantanamo and Culebra, Cuba, and Panama. A station will 
be placed in lower California, to connect with San Francisco, which 
will connect with Seattle. One of the largest stations is being 
operated at Dutch Harbor, in the Aleutian Islands, and this will 
be placed in communication with a station at Kamchatka, Japan. 
The contract was entered into by Rear-Admiral Manney, chief of 
the naval bureau of equipment, and Abraham White, president of 
the American De Forest Wireless Telegraph Company. The com- 
pany is to supply to the government the wireless instruments, and 
guarantees to maintain reliable service on the following circuits: 
Key West to Panama, 1,000 miles; Porto Rico to Key West, 1,000 
miles; south Cuban coast to Panama, 720 miles; Pensacola to Key 
West, 450 miles; south Cuba to Porto Rico, 600 miles. 


PERSONAL MENTION. 


MR. O. FINNIS has resigned as superintendent of the electric 
light plant at Grand Rapids, Minn., to accept a position at Hib- 
bing, Minn. 

MR. FREDERICK PARKER, who is a brother of Justice Alton 
B. Parker, has been appointed secretary of the Mineola, Port 
Washington & Roslyn Traction Company, Mineola, L. I. 


PROFESSOR W. F. M. GOSS, M. Am. Soc. M. E., and deau of 
the School of Engineering, of Purdue University, recently re 
ceived from the University of Illinois the honorary degree of doctor 
of engineering. 

MR. S. P. GRACE, chief engineer of the Central District and 
Printing Telegraph Company, Pittsburg, Pa., had the honorary de 
gree of “Master of Engineering” conferred on him recently by the 
State University of Michigan. 

MR. E. F. PHILLIPS, of the Edison Electric Illuminating “om- 
pany, Detroit, Mich., was elected president recently of the Michigan 
Association of Electric Light Managers, which was organized May 7 
at Detroit. Mr. F. S. Hubbell was elected secretary. 


MR. EDWARD BE. GOUDEY, vice-president and general manager 
of the Goudey-McLean Company, has resigned to associate himself 
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with the firm of B. F. Bell & Company, consulting engineers, 
9290 Broadway, New York city, N. Y. Mr. Goudey retains his 
interests in and remains vice-president of the Goudey-McLean 
Company. 

PROFESSOR A. MARSTON, who was in charge of the civil 
engineering department of the Iowa State College, Ames, Iowa, 
for a number of years past, was recently elected dean of the engi- 
neering division of the college. Professor G. W. Bissell has charge 
of the department of mechanical engineering and Professor L. B. 
Spinney has charge of the department of electrical engineering. 


MR. '°. T. LYMAN, chairman of the executive committee of the 
New York League of Heat and Cold Insulation, and manager of 
the asbesios department of the H. W. Johns-Manville Company, 


New York city, N. Y., was tendered a silver loving service at the 
first annual dinner of the league held recently in the dining-rooms 
of the Building Trade Employers’ Association, Manhattan. The 
service was as a token of the high esteem and regard in which 
by his fellow members for his efforts in their behalf. 


he is heid 

The service was composed of a silver loving cup eighteen inches 
high, «apacity of five quarts, resting on a silver tray twenty inches 
in diameter, with one dozen silver cups encircling the tray around 
the cup, which bore the following inscription: ‘“Presentea by the 
New York League of Heat and Cold Insulation to Thomas T. Lyman 
in recognition of his loyalty to our cause. 1903-1904.” 

Mk. WALTER H. WHITESIDE has been appointed general man- 
ager oi sales for the Allis-Chalmers Company. The new management 
of the Allis-Chalmers Company is acquiring the services of some of 
the abiest men in their respective lines in the country. Until quite 
recent|y Mr. Whiteside occupied an important position in the West- 
inghouse organization. He was manager of the supply department 
of the Westinghouse Electric and Manufacturing Company, Pitts- 
burg, P?s., and general manager of the Sawyer-Man Electric Com- 
pany, of New York city. Mr. Whiteside’s experience, however, has 
not been confined to the electrical field. In 1881 he entered the em- 


ployment of the Hercules 
Powder Company, the high 
explosive or dynamite 
branch of the © Dupont 
Powder Company, of Wil- 
mington, Del. He _intro- 
duced its high explosive 
products into the Lake 
Superior regions, including 
the Calumet and Hecla 
mines and other mining 
districts. Four years later 
he became associated with 
the Cleveland Electrical 
Manufacturing Company, of 
Cleveland, Ohio. He was 
with this company for near- 
ly twelve years. During the 
first two years he served in 
various capacities, and the 
remainder of the time was 
manager of the Chicago 
office. Mr. Whiteside was appointed manager of engine sales for the 
Gates Iron Works, of Chicago, in 1896. He was made manager of 
the Washington office of the Westinghouse Electric and Manufactur- 
ing Company in 1898. In this position he became associated with 
some of the largest electrical projects undertaken in the district 
which his office covered. He has been widely recognized for his 
engineering work in connection with the installation of electrical 
power in the drydocks of the navy department, especially the docks 
at Portsmouth, League Island and Boston. He was largely responsi- 
ble for effecting the change in voltage standardization from 80 to 
\%5 volts in electric lighting and power installations on board vessels 
of the United States Navy. Probably his best work in a commercial 

use was in connection with his services with the detail and supply 
‘spartment of the Westinghouse Electric and Manufacturing Com- 
pany. About a year ago he was appointed general manager of the 
“awyer-Man Electric Company, of New York, at the same time con- 
‘imuing as manager of the detail and supply department of the 
parent company at Pittsburg. While Mr. Whiteside is a man of 
sreat commercial ability, he is very popular and possesses a de- 
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lightfinl personality. He enters upon his new duties about the 
middle of July. His position will be that of general manager of 
sales for all departments of the AllisChalmers Company, including 
the Bullock Electric Manufacturing Company, which has become the 
electrical department of the Allis-Chalmers Company. His experience 
thoroughly qualifies him for this important duty, and he is the 
recipient of the good wishes of a very wide circle of business 
acquaintances. 


ELECTRICAL SECURITIES. 


Following the procedure of a week ago, there was a leisurely 
improvement in the condition of the stock market. While the 
dealings were not extremely active, the gains were general and 
extended to good proportions. The general sentiment is that con- 
ditions will improve, and the favorable weather conditions still 
continue a key to the market outlook. It is significant that a 
number of large operators who, up to a few weeks ago, were on 
the side depressing the market, have now turned about and are look- 
ing and working for higher values. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 25. 


New York: Closing. 
Brookivn Hanid Transit... . 2. <2. ....csceccs 48% 
CMRI CID oa ooo 5 ow a Rew 192% 
CLOMGEME MIGCUNIESs 5 5.5 oo ick seach ccadaewus Saws 155 
Kings County Blectric. ... 2.02.2... ccccccces 187 
SIDR CA PICU GRGIN so ok 5 oo coe citer wcencs 148% 
Metropolitan Street Railway................ 107% 
New York & New Jersey Telephone.......... 144 
Westinghouse Manufacturing Company...... 175 


The reports of the New York City Railway Company and the 
Third Avenue Railroad Company for the quarter ended March 31, 
1904, show as follows: New York City Railway Company—gross 
earnings from operation, $3,262,845; operating expenses, $2,052,466, 
leaving net earnings of $1,210,379; other income, $190,615, bringing 
the gross earnings from all sources up to $1,400,944, as compared 
with $1,889,000 for the corresponding quarter of 1903. Third Ave- 
nue Railroad Company—gross earnings from operation, $475,992; 
operating expenses, $224,934; net earnings, $251,058; other income, 
$200,189, making the gross income from all sources $451,247, against 
$293,296 for the same period last year. The decrease in the net 
earnings of the Metropolitan system is attributed by President 
Vreeland to the unfavorable weather conditions generally, and 
also to the fact that sixty per cent more accident cases (prin- 
cipally for accidents which occurred more than three years ago) 
were disposed of than during the corresponding quarter of the 
previous year. The first quarterly rental dividend of 144 per cent 
on Third Avenue Railroad will be paid by the New York City 
Railway Company July 30. Books close July 13. 

The directors of the Westinghouse Electric and Manufacturing 
Company have declared the regular quarterly dividend of 214 per 
cent upon the preferred and the assenting and the non-assenting 
stocks of the company, payable July 11. 


Boston: Closing. 
American Telephone and Telegraph........ 130% 
Edison Electric Illuminating................ 238 
MegeraenUnetio MIGCEEIC. <<... 6. cc cincceccsnce 72% 
New England Telephone.................... 121 
Western Telephone and Telegraph preferred. 80 

Philadelphia : Closing. 
Electric Company of America............... 91% 
Eiectric Storage Battery common........... 55 
Electric Storage Battery preferred.......... 55 
PRI NOONE a 5 6 di see stdnecedaccigs 6 
OR eee cent ere ee rere 51% 
United Gas Improvement................... 84 

Chicago : Closing 
Ces BOI Ss os a idnvacaddraseerveeds 122% 
ee ee 142 
Metropolitan Elevated preferred............ 52% 
National Carbon COMMOM. 2... ccccccccces 29 
National Carbon preferred................. 100 
Union Traction common................+...- 5 
Union ‘Traction preferred... ............02- 27 


The regular quarterly dividend of 24% per cent on the stock of 
the Chicago ‘Telephone Company was payable June 30. 








ELECTRIC LIGHTING. 

DUNDEE, ILI.—Arrangements have been made by the Dundee 
Citizens’ Light and Power Company to furnish street lights for the 
west side of the city. 

MINNEAPOLIS, MINN.—It is reported that an electric plant 
may be established between Courtenay and Wimbledon, to furnish 
light to both towns. 

AMHERST, N. H.—Arrangements have been made whereby cur- 
rent will be transmitted from the electric plant at Milford for light- 
ing the village streets. 


LONG BRANCH, N. J.—A five-year contract has been given 
by Belmar’s council to the Atlantic Coast Electric Light Company at 
$85 a year for each arc light. 


MYSTIC, CT.—The Westerly Gas and Electric Company, of West- 
erly, R. I., has acquired the Mystic Electric Light Company and the 
South Shore Electric Light Company, of Mystic. 


OSHKOSH, WIS.—The Central Construction Company has se- 
cured the contract for installing electric lights at Kilbourn City, 
valued at $8.644. Twenty-eight lights will be used. 


ROCHESTER, N. Y.—A certificate of the merger of the Municipal 
Gas and Electric Company with the Rochester Gas and Electric 
Company has been filed with the secretary of state at Albany. 


WASHINGTON, D. C.—A steam turbine is to be installed in 
the plant of the United States Electric Lighting Company at 14th 
and B streets, which will add materially to the resources of the 
station. 

BATESBURG, S. C.—An election held for the purpose of deciding 
the question of bonding the town for $20,000, with which to establish 
an electric lighting plant, resulted in a vote of seventy-five for and 
eighteen against the proposition. 


NORFOLK, CT.—The amount of $10,000, which was to be raised 
by the Norfolk people in order to reorganize the Norfolk Electric 
Light and Power Company, has been secured, and the new company 
will be organized at an early date. 


COLUMBIA, TENN.—It is announced that new machinery will 
be installed at the plant of the Columbia Water and Light Company, 
so as to permit of its being operated during the day. The plant is 
owned by Mr. Charles E. Bigelow, of New York city. 


CH!ILLIWACK, BRITISH COLUMBIA—The Chilliwack Electric 
Light aud Power Company has applied to the council for permission 
to install an electric light system in the town, and also for per- 
mission to build street car lines throughout the muniCipality. 


NEW RICHMOND, WIS.—Active operations have begun on the 
second electric power transmission plant of the Apple River Power 
Company near Somerset. When this plant is completed, the com- 
pany, which now lights New Richmond, will also furnish power and 
light for Stillwater. 


ANN ARBOR, MICH.—The Michigan Milling Company has let 
the contract for a building 45 by 70 feet to be constructed at the 
site of the burned Argo mills, which will be used as a power plant 
to generate electricity to run its other two mills in the city. The 
new plant will be finished in sixty days. 


WATKINS, N. Y.—The board of water and sewer commissioners 
of the village of Watkins, N. Y., offer for sale not to exceed $20,000 
bonds of said village, authorized in April last for the installation 
of a municipal lighting plant. Proposals addressed to C. M. Wood- 
ward, secretary, Watkins, N. Y., will be received until July 20, 1904, 


LOUIsVILLE, KY.—The American Electric Lighting Company 
has filed articles of incorporation with a capital stock of $10,000. 
The company is to light the new city of Oakdale, which lies 
south of Louisville. The incorporators are as follows: Chas. A. 
Hess, Mary Rosenfield, Louis F. Otis, Thomas F. Condon. The 
corporation is to have a life of twenty-five years and a maximum 
indebtedness of $5,000. 


BOONEVILLE, MISS.—At a meeting of business men held re- 
cently a stock company was organized and stock subscribed for 
the erection of an up-to-date light plant and telephone system. 
Booneville is without lights now, and the new light plant will 
be put in operation at once. The town has granted a franchise, 


and application will be made for a charter. 
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WILKESBARRE, PA.—At the annual meeting of the stockholders 
of the People’s Light Company, of Pittston, the following directors 
were elected: Liddon Flick, R. J. Flick, C. O. Perkins, W. I. Hibbs 
and J. N. Thompson. On the organization of the board the follow- 
ing officers were elected: president, Liddon Flick; vice-president, 
J. N. Thompson; secretary and treasurer, R. J. Flick. 


WARREN, OHIO—The village council of Newton Falls has 
awarded a ten-year contract for lighting that village with electricity 
to E. E. Mandeville, of Philadelphia. He is to build and equip the 
plant and system, and furnish sixteen arc lights at $70 per lamp. A 
twenty-year franchise for commercial lighting and furnishing power 
also went with the contract. The service is to begin within three 
months. 


LA GRANDE, ORE.—The company that has bought out the La 
Grande Light and Power Company plant will within the next 
eighteen months make an addition of 150 horse-power to the plant 
and reconstruct it entirely, putting $16,000 into improvements, 
The plant was recently sold to J. A. Thronson & Bros., of Dayton, 
Wash., to be known as the Thronson Stock and Power Company. 
The consideration was $40,000. 


BURLINGTON, VT.—An extensive water power, developed in 
Middlesex by G. E. Moody, of Waterbury, and G. H. Almon, of 
Montpelier, is nearly ready for use. They constructed a dam 150 feet 
long across the Mad river, thereby giving them a pond one mile 
long and 300 feet wide. Men are now at work building the power- 
house, which will soon be completed. The power for lighting 
the village of Northfield will be taken from this source as well as 
power for the extensive granite industries in that village. 


MINEOLA, L. I.—A franchise for fifty years has been granted 
to the Queens Borough Gas and Electric Company, of Far Rock- 
away, by the Nassau supervisors, to lay mains, erect poles and 
string wires under and over county roads in the town of Hemp- 
stead, for the purpose of furnishing gas and electricity to the 
people for light, heat ard power. The company is required to 
give a bond for $2,000 and pay an inspector $3 daily to see that 
the highways are properly replaced after being disturbed in per- 
formance of the work. 


CAMBRIDGE, NEB.—The Cambridge electric light plant, which 
has been operated under the management of P. B. Cole, has been 
organized into a corporation under the name of the Cambridge Elec- 
tric Light Company, with an authorized capital of $10,000. The 
articles of incorporation include the maintenance of a heating plant 
and a system of waterworks, which will be put into effect later. At 
a meeting of the stockholders the following board of directors was 
elected: W. H. Faling, J. H. Rosenfelt, E. C. Rodwell, George 
Williams and D. F. Neiswanger. 


AUTOMOBILE NOTE. 


THE AUTOMOBILE RUN TO ST. LOUIS—The touring com- 
mittee of the American Automobile Association, having in charge 
the run to St. Louis, July 25 to August 10, 1904, is now able to 
announce that at practically all night stops more than ample accom- 
modations have been secured for man and machine, and at over 
half the noon stops the luncheon arrangements have been settled. 
In nearly all cases covered garages are available. In the few 
instances where storage will have to be in the open air the com- 
mittee has obtained the use of enclosed yards, where the machines 
will be under the eyes of watchmen during the night. At all nigh! 
stops the committee is arranging for adequate supplies of gasoline, 
in several cases tank wagons being contracted for to be on hand ai 
the garages. President Francis, of the St. Louis World’s Fair, ha: 
issued a permit for the parade to enter the exposition grounds. The 
suggested line of march at St. Louis submitted by the St. Louis 
committee is as follows: On the morning of August 11 all machines 
will meet at Twelfth and Pine streets, and proceed west on Pine 
street to Grand avenue, north on Grand avenue to Lindell avenue, 
and straight out Lindell avenue to the exposition grounds. From 
there the line of march will be through the grounds and out one 0: 
the gates, entering Forest Park, where the tour will disband ani 
refreshments will be served. The St. Louis Automobile Club has 
tendered the use of its new club-house and grounds to the tourists 
on August 10 and during the days while the tourists are in the city. 
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ELECTRIC RAILWAYS. 


OSKALOOSA, LA.—The Mahaska Construction Company has 


been formed to build an electric line to Beacon and Buxton. 


CRESTON, IOWA—A company has been formed to build an elec- 
tric interurban line to Des Moines. Richard Brown, of Creston, is 


secretary. 

SHARON, PA.—Civil engineers are at work making a general 
survey of the proposed new trolley line between New Wilmington 
and Sharon. 

EVANSVILLE, IND.—The town of Rockport has granted a fran- 
chise to the Evansville & Rockport Traction Company for a term of 
fifty years. Work must be begun within a year. 

BALTIMORE, MD.—The Middletown & Cecilton Railroad Com- 
pany has been granted a franchise for a trolley line between Mid- 
dietown, Delaware, and Fredericktown, on the Sassafras river. 


HARTFORD, CT.—A financial statement issued by tae Con- 
necticut Railway and Lighting Company shows earnings of $354,- 
981.78 for the first four months of this year, as against $282,968.60 
for the same months in 1903. 


BUTLER, PA.—A syndicate has a local real estate firm at work 
taking rights of way for a trolley line from Butler to Kittanning. 
The line passes through East Butler, and thence is to parallel the 
Kittanning pike through Coylesville and Worthington. : 

NEW HAVEN, CT.—The Consolidated Railway Company, through 
its Fair Haven and Westville branch, has begun the construction 
of the connecting link between the Fair Haven and the Wallingford 
The road will be completed in September. 






trolley roads. 

SPRINGFIELD, OHIO—The Springfield & Xenia Railway Com- 
pany nas been incorporated with a capital of $100,000, by Harrison 
B. McGrew, J. W. Van Dewees, A. T. Hills, G. D. Reed and N. Haas. 
The company will acquire the Springfield & Xenia line, now in oper- 
ation. 

CARTHAGE, MO.—The Western Traction Company, whicn pur- 
build an electric line from Carthage to Springfield, has 
the contract for construction work to the Farnham Con- 
Company, Chicago. The securing of the right of way will 
soon as the route has been surveyed. 


poses 'c 
awarded 
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SAN JOSE, CAL.—The Interurban Electric Road is extending 
its line fiom Saratoga to Congress Springs and cars will be run- 
ning to that point within a few weeks. With the completion of 
the roal to Congress Springs the rolling stock will be largely 
added to and a fast passenger service will be installed. 


SPOKANE, WASH.—It is reported that a project is now on 
foot to build an electric railway from Hedley, British Columbia, 


to Curlew, on the Spokane Falls & Northern Railroad. J. M. 
Hagerty of the Similkameen Falls Power and Development Com- 
pany is said to be making negotiations for the construction of 
the road. 


WHEELING, W. VA.—The Steubenville, Mingo & Ohio Valley 
Traction Company has been granted a franchise by the Jefferson 
commissioners to construct a line along the pike between 
nsville and Mingo. The new line will follow the river 
and will shorten the disiance between the two towns by several 


miles. 


county 


Steub 


WINCHESTER, VA.—A company to build an electric railroad 
from a point just outside of Washington, via sluemont, to Win- 
chester has been formed here. S. H. Hansbrough is president; 
Shirley Carter, secretary, and S. L. Hoover, manager. The build- 
ing of the new road is centemplated to take place as soon as the 
franchise igs secured. 


ELIZABETH, N. J.—The Morris County Traction Company has 
cured a right of way through Union township, and will soon 
‘art work on its line from Springfield to Summit. The road will 
«iso connect the following places: Chatham, Madison, Morristown, 
Denville, Dover and Lake Hopatcong, with branches to Paterson, 
Boonton and Bernardsville. 


s 


NEW YORK, N. Y.—The contract for the building and instal- 
lation of the first electro-magnetic railroad to come into existence 
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has been awarded. The road, which is of the elevated type, is 
to run from South Beach, S. I., to a point near Midland Beach, 
and will be about two miles in length. Professor A. C. Albertson 
is the inventor of the system. 


JEFFERSON, OHIO—The Warren, Cortland & Jefferson Traction 
Company has been granted a franchise by the county commissioners 
to build and maintain an electric road from the north line of Trum- 
bull County, in Colebrook, north to Miller’s Corners, in New Lyme 
Center, and thence north to the south line of Jefferson village. The 
road is to be completed by 1906. ‘ 


BAY CITY, MICH.—The promoters of the Saginaw Southern 
Railway Company, which has a franchise to build an electric line 
from Saginaw to Owosso, state that the project has been financed 
and that the work of construction will begin shortly. The company 
will also build a line from Saginaw to Caro, and from Bay City to 
Saginaw, with a branch to Vassar. 


MUNCIE, IND.—The construction work on the Muncie & Day- 
ton traction line has been completed to a point three miles east of 
here, and there is no doubt that the road will be built into this city 
before the end of summer. The road is now in operation between 
Dayton and Greenfield, Ohio. The power station is at Winchester 
and the several substations are about finished. 


BOSTON, MASS.—The receivers of the Lowell & Boston Street 
Railway, operating nine miles of track between Woburn and 
Billerica, have resumed operation of the property. It is understood 
they will ask the Woburn city council to renew the location for 
a line in the westerly part of the city, granted the old manage- 
ment of the road, it having expired by limitation July 1. 


BELMAR, N. J.—The work of laying the trolley tracks to con- 
nect Belmar with Spring Lake has been begun. When completed, 
this line will form a circuit from Trenton to Lakewood and Point 
Pleasant, along the shore, taking in Manasquan, Sea Girt, Spring 
Lake, Como, Belmar, Avon, Asbury Park, Long Branch and all the 
shore-lying district, to Atlantic Highlands and Keyport, and across 
country to Trenton. 


NORRISTOWN, Pa.—The Souderton, Skippack & Trooper 
Railway Company’ has increased its capital stock from $100,000 
to $200,000, and the directors were authorized to bond the road 
for $170,000 or at the rate of $10,000 a mile. The company has 
about twenty-five yards of track laid in Worcester township, but 
was halted by«the township authorities, who contended the com- 
pany was not in a position to construct and equip the road. 


MINEOLA, N. Y.—The project of a trolley to connect the villages 
along the north shore of Long Island with the county seat of Nassau 
County is again being revived. It is stated that much of the right 
of way has been secured, and that there is ample capital behind the 
plan. The road, as proposed, will run from Huntington, to and 
through East Norwich, Oyster Bay, Locust Valley, Glen Cove, Sea 
Cliff, and thence to Roslyn, and along the Roslyn and Mineola road 
to the county seat. 


WASHINGTON, PA.—The Washington County Street Railway 
Company, headed by former State Senator William Flinn and other 
Pittsburg capitalists, recently granted franchises in Washington, is 
making active preparations to commence work on the construction 
of a line from Washington to Pittsburg. The route through East 
Washington has been refused, and the line from Washington will 
connect with the Pittsburg & Charleroi line at Library, instead of at 
Finleyville, as contemplated. Engineers are now making surveys. 
The line, it is estimated, will be constructed for $700,000. 


STOCKTON, CAL.—Four franchises for suburban electric lines 
have been granted to H. H. Griffiths by the board of supervisors. 
They will connect with the new electric: street railway system, 
which Mr. Griffiths will construct in Stockton. He had already 
secured franchise for lines in all parts of Stockton. One of the 
roads in the county will run from the city limits out the old 
French Camp toll road and back to the city limits. Another line 
will run out one and one-half miles through the Fair Oaks ad- 
dition. The third route will run over the lower Sacramento 
road to Calaveras river and the fourth out by way of the Chero- 
kee Lane. 
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THE KMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., illustrates and describes in its bulletin No. 3053 the 
“Emerson” labora.vory motor-lathe for alternating current. 


THE OSBURN FLEXIBLE CONDUIT COMPANY, 19-21 Park 
Row, New York city, will mail on request its new price list of 
“flexduct.” This price list also contains some interesting data con- 
cerning the use of “flexduct” for insulating purposes. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Ct., reports large sales of its weather-proof iron- 
box telephone, which is designed especially for mine, street railway 
and police systems. The company will send its large new catalogue, 
which is profusely illustrated with telephone material, on request. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., in 
bulletin No. 350 describes and illustrates stationary and portable 
motor-driven air compressors for continuous and intermittent 
service. In addition to the general description, several views are 
shown of these air compressors, giving a detailed idea of their 
mechanism and operation. 

THE ABNER DOBLE COMPANY, San Francisco, Cal., is dis- 
tributing its catalogue treating on tangential water wheels. This 
catalogue contains illustrations and descriptive matter, together 
with much valuable hydrostatic information in connection with the 
tangential ellipsoidal water wheels which the company makes. Cata- 
logue will be sent on request. 

THE L. B.. ALLEN COMPANY, INC., Chicago, IIl., states that 
it received the following letter under date of June 17, 1904, 
which may be of interest to many. “Among other items, we want 
to bid to the Washington Navy Yard on Tuesday next, on soldering 
sticks. We wrote the storekeeper asking whose make was satis- 
factory, and he said, the ‘Allen.’ ” 

THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has published a large wall map of the “S. K. C.” 
system of long-distance transmission in California. This is a most 
valuable and interesting contribution to contemporary engineering 
data. The map is of great size and the indications are clear and 
distinctive. The work has been produced by the office of Mr. Ray 
D. Lillibridge. New York city. 

THE CHICAGO & NORTHWESTERN RAILWAY COMPANY, 
through its passenger department, has published a note on the 
opening of the Rosebud reservation land. This sets forth the rules 
for land seekers, the requirements of the Government, what the 
applicant must do to secure a quarter section, the time, place and 
manner of allotment, and who is entitled to the lands. Mr. W. B. 
Kniskern is the passenger traffic manager, Chicago, [1]. 


THE CANADIAN WESTINGHOUSE COMPANY, LIMITED, 
Hamilton, Ontario, reports that it has recently closed a contract to 
furnish the Shawinigan Water and Power Company, Shawinigan 
Falls, Province of Quebec, with a 6,600-kilowatt, two-phase, 2,200- 
volt, 3,600 alternations, 180 revolutions per minute rotating field 
alternator, for direct connection to a water-wheel, and two 2,200- 
kilowatt, oil-insulated, water-cooled transformers, 2,200-volt primary 
and 50,000-volt secondary. 

THE CHARLES WARNER COMPANY, Wilmington, Del., and 
Philadelphia, Pa., sales agent for “Nazareth” portland cement, is 
distributing an interesting catalogue, which contains a list of im- 
portant operations on which “Nazareth” portland cement has been 
used. A number of illustrations show typical instances where this 
product forms an important part of the structural work. The cata- 
logue also contains tables and curve sheets showing some tests made. 
Catalogue will be sent on request. 

THE NATIONAL CONDUIT AND CABLE COMPANY, 41 Park 
Row, New York city, manufacturer of bare copper wire, weather- 
proof wires and cables, lead-covered wires and cables, for telephone, 
telegraph, light and power work, issue regularly a bulletin entitled 
“Copper Gossip.” This gives a number of points on the general 
business outlook, the copper market situation, the London copper 
market, New York and London copper markets, exports and imports 
of copper, 1904, copper mining news and developments, and European 
copper statistics. 

THE AUTOMATIC ELECTRIC COMPANY, Chicago, IIl., states 
that it has been awarded contracts to install its automatic telephone 
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system in the cities of Battle Creek, Mich., and Van Wert, Ohio 
replacing manual systems previously installed. The Citizens’ Tele. 
phone Company, of Grand Rapids, Mich., who replaced its manual 
exchange in that city with the automatic exchange last winter, is 
the owner of the Battle Creek system, and the Van Wert Telephone 
Company is the owner of the Van Wert system. The new automatic 
exchange at Battle Creek is to have a present installation of 1,000 
instruments, with an ultimate capacity of 10,000. The Van Wert 
exchange is to have an installation of 925 instruments, with an 
ultimate capacity of 10,000. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., makes 
the following announcement: The equipment of factories with 
electric motors for individual and group drive of machine tools has 
become such an extensive department of its business that it is war- 
ranted in going a step further. It is now prepared to give its clients 
expert advice upon the latest ideas and results in shop practice, in 
addition to purely engineering advice upon the design and installa- 
tion of electrical apparatus for shop equipment, which it has been 
giving for a number of years, and for which it now enjoys a con- 
siderable reputation. To this end it has retained the well-known 
firm of Dodge & Day, modernizing engineers, of Philadelphia, Pa. 
It places the services of this firm at the disposal of its customers, 
giving them gratuitously the benefit of its wide experience and data. 
The advice and recommendations about which its customers may 
consult this firm need not be confined to electrical details, but may 
include all problems of shop equipment and management. 


THE WESTINGHOUSE COMPANIES AT THE LOUISIANA 
PURCHASE EXPOSITION, the title of the united Westinghouse 
companies exhibiting at St. Louis, will show at the private Westing- 
house auditorium a most modern collection of moving pictures. 
Quite recently these pictures were shown at Carnegie Hall, Pitis- 
burg, 2,500 Westinghouse employés attending. The pictures are of 
scenes within and without several of the Westinghouse manufac- 
tories, scenes along the Pennsylvania Railroad, and interiors show- 
ing shop practice. These pictures attest the great value of the 
Cooper Hewitt lamp in making interior exposures for a mutoscope 
reproduction. The camera was placed about fifteen feet above the 
ground, on a platform susperded from an electric traveling crane, 
and moved slowly down along the aisle about fifty feet in the rear 
of the Cooper Hewitt lamps, the latter also suspended from a trav- 
eling crane moving at an equal speed. So far as possible in the 
taking of these mutoscope pictures, any sunlight through the glass 
skylights of the shop was taken advantage of. On the first crane, 
with the lamps, was mounted a 500-volt motor connected to a twenty- 
seven-kilowatt generator of 125 volts, direct current. The sixty-four 
lamp tubes themselves were hung in sets of eight, in eight frames, 
each about five feet high, three feet wide, and four inches deep, and 
fitted with resistance coils, each board taking thirty-five amperes at 
110 volts, the entire set of lamps requiring only from thirty to forty 
kilowatts. 

RECEIVERSHIP NOTE. 

RECEIVER APPOINTED FOR ORANGE COUNTY GAS AND 
ELECTRIC COMPANY—The Orange County Gas and Electric Com- 
pany, of Middletown, N. Y., has been put into the hands of a 
receiver by Judge Blanchard of the Supreme Court, who appointed 
George A. Swayze, of Middletown, on the application of Henry 
Floy, president of the company and owner of $110,000 of its stock, 
who claims $10,766 for salary and money advanced. There are 
two mortgages on the property to secure bonds of $214,000. The 
company has a capital of $300,000, of which $200,000 is outstanding. 


OBITUARY NOTICES. 


MR. J. J. WALSH died recently at his home at No. 6 East 
Ninety-third street, New York city, N. Y. Mr. Walsh was treasurer 
of the Stock Quotation Telegraph Company. He was sixty-two years 
old and died from heart failure. His wife and one son survive him. 


MR. CHARLES M. STEBBINS died in Berlin, Germany, on 
June 16, 1904. He was born in Chardon, Ohio, on March 11, 1829. 
In 1858 he purchased the St. Louis and Missouri river telegraph 
line, which later became the Missouri and Western Telegraph 
Company. In anticipation of a congressional grant for a telegraph 
line across the continent, he constructed lines along both the over- 
land routes from St. Louis to Fort Smith, Arkansas, and from St. 
Louis to Julesburg, Nebraska Territory. He later sold these lines 
to the Western Union Telegraph Company. Mr. Stebbins was a 
close friend of Mr. Robert C. Clowry, the present head of the 
Western Union Telegraph Company. Of late years Mr. Stebbins has 
lived in Europe. 
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SKEDOODLE 


Socket Plug fits any socket and 
lamp, bye yey a winkin, 
light on and off 
times a minute. t turn on 
the current. The Skedoodle 
does the rest. Best for show 
windows, signs, transparencies. 
Everybody Looks 
Everybody Reads 
Send 75c. for sample postpaid 


THE PHELPS COMPANY 
DETROIT, U. S. A. 
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Issued Last Week 























jorted for this journal by E. S. 
Bye oe patents, Loan and Trust 
Building, W ashingto on, D.C. Copies of any 
patent may be secured for 10 cents each.] 
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ISSUED JUNE 21, 1904. * LOW * PRICES « 
762,881 X-ray apparatus; W. B. +18 HP ® “4nB KW * 
Churcher, Cincinnati, Ohio. STAR DYNAMD WORKS 
762,882 Secondary battery ; J. P. JEFFERSON CITY, MO. 

Clare, Quincy, Mass 





Composite incandescent- 
O. A. Mygatt, 


762,927 
lamp bulb and reflector ; 


New York, N. ¥. 


SILVERED MICA 
CONDENSER 











762.957 Partial circuit for electric 
currents ; G. Thongeon, SS ae CLIFFORD H. BROWN — 
762,988 Electrical driver for centrif- 174 Pulton St., NEW YORK CITY 
ugals; W.L. | D’Olier, Philadelphia, Pa. 
762,993 Circuitinterrupter forjump- 
spark coils; (. 12. Fischer, Cincinnati, 
Ohio. 
762,997 Railway - switch - operating 
apparatus; M. !). Hanlon, Wilkins- 


burg, Pa.—An apparatus for moving 
railway switches, comprising a motor, 


acam-cylinder for moving the switch- + U 
rails and an electric clutch intermediate wean peters N be 
the motor and cam-cylinder. 
#8 - ? “ They lead for out-door advertising. 

763,002 Electric-lighting appa- Ask us for full details about the only 
ratus: W. Knoblich, New York, N. Y improved apparatus on the market. 
—Consists of 2 hase or support of non- Se 
conducting material having metallic a Reece eee 


226 FIFTH AVE., CHICAGO 





(Continued on page hh.) 


The New Hubbell Shade Holder 


Collar fits any standard socket and holder 
screws on. - - Needs no tools to put on. 


Factory 
HARVEY HUBBELL srivceport, conn. 
NEW YORK, 120 LIBERTY STREET 


CHICAGO, 128 W. JACKSON BOULEVARD 


General Office 
805 Gaff Bldg., 234 La 
alle St., Chicaco . 


sic ces 1892 
Poles exclusively 
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Yards. 
Pinconning, Mich. 


Green Bay, Wis, 
New London, Wis. 
Prentice, Wis, 


THE 


Valentine-Clark Co. 








THE BEST POLES IN THE WORLD 


Southern Cedar Poles 


D. W. PHELA NO ROTTEN BUTTS 277 Broadway 


TRY THEM NEW YORK 


ABIRSHAW 
| WIRES AND CABLES 
The ‘dia Rubber and Gutta-Percha Insulating Co. 


SALES OFFICE, 15 CORTLANDT ST., NEW YORK 


OFFICE AND FACTORY, “2NW2° YONKERS, N. Y. 
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G/ ; Severe Tests Have Proven Its Worth 

. 4 STRONGER AND BETTER | 

~~ | CHEAPEST FIRST - = = CHEAPEST LAST \ 
Engineers should investigate them 


'W. N. MATTHEWS & BRO. 200 Carleton Bldg., St. Louis. 
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ELECTRIC 
CLOCKS 


ee Clocks for 
ime Plants, 
Clocks for Ly ically 


A BIG 
SAMPLE 
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The ALLEN 
Soldering Paste 


Also our new booklet 
es 







NSE ” 
They are we 


L. B. Allen Co. 
(incorporated) 
j - Sole Makers 


supplies of all kinds. Do 
any o ese interest 
= If so send for Cata- 
jogue No. 204. 





1335 Columbia Ave. 
Chicago 





The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., New York City 








Electrical Testing Instruments 


State Requirements and write for Prices 


JAMES G. BIDDLE, 1112 Chestnut 8t., Philadelphia 











CASE __BROTHERS 


MANUFACTURERS OF 


INSULATING 48» FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


filled from 
Highland Park, Conn. 














@AGHETS AND ALL KinOs OF COIL WinDINGcS OF InsULATED OR SaRE WiRe FoR avERY PuRrroes 


VARLEY DUPLEX MACNET COMPANY, PROVIDENCE, RHODE ISLAND 





The Construction Department 


In addition to our completely equipped Engineering Department 
we have recently organized a department in which we will be able 
to undertake and execute Contracts in the various fields of engineer- 
ing covered by our Engineering Department. 

We are prepared to undertake this work fora fixed price or at 
cost with superintendence fee. 


ENGINEERING COMPANY OF AMERICA 


(incorporated) 
Z% BROADWAY. NEW YORK 


Chicago, 159 La Salle St. Denver, Boston Building Charlotte, N. C., Piedmont Bldg. 
Birmingham, Ala., Steiner Bldg. Baltimore, 902 Cathedral Street. 
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Engines 





PATENTS. 


(Continued from page 13.) McGILL UNIVERSITY “caxapa” 


: . rses in Architecture, Civil Engi- 
sockets therein adapted to receive neering. echamion! eS Elec. 
1D. 














rar.terminaies ‘ -ctric heate trical neering, Mining Engineering, 
glower-terminals and an electric heater Sonchienl Gaede. 
embedded in the same. For descriptive pamphlet or informa- 
- tion, — 
763,009 Guard for incandescent J. A. NICHOLSON, Registrar 


lamps; J. W. Matthews, Bridgeport, Ct. HENRY T. BOVEY, Dean 


763,011 Signaling device for paste- 








MICHIGAN COLLEGE OF MINES 


board-making machines ; O. Mietasch, F. W. McNair, President Each engine is fully tested 
sorlitz, Germany. A state inst located d maki = 
Gorlitz, Germany of an active mining district New Metallurgical before it leaves our factory to 
mee > ars ta , 2p] - ul ng an tum com in e fa 
763,016 Ball-bearing trolley-wheel ; Building and Gymnasium complete in the fall of its full indicated atone 
J. A. Norton, Wilkesbarre, Pa. a Se ee: gia y 
g # Its simplicity of construction and perfection of 





763,031 Electric-motor controller ; 
W. N. Vance, Chicago, Il. 
763,042 Fire-alarm apparatus; L. 





mechanical principles have been amply demon- 


POLYTECHNIC strated during the past 23 years. OLDS engines 
Institate of Broo New York Crry, off 








Campbell, Washington, D. Cs courses in Ch ee eee are standard the world over. 

Rip idea aac aus oT ing to 0. E, EE, M , B. 8. and B. A. De- 
i 108,054 Gas Eegereser ical Splendid uipment, metropolitan environ- STATIONARY ENGINES, 2 to 100 H.-P. 
Gamble, Grand Rapids, Mich. mont affording ine va tietna aad hou 

E influences. ore full information, Sddrese 

763,071 Motor-control system ; C.L. Pres. HENRY SANGER SHOW, LL. D., Brooklyn. PORTABLE ENGINES, 8to 18 H.-P. 
Jorry. Schenect: i : : 
Perry, Schenectady, N.Y. We will send full information and new illustrated 

768,082 Telegraph-transmitter; J. . catalog upon request. 
F. X. Trotier, Montreal, Canada. . = reed phate — . 

” ne Be evoted to ranches of Engineering Science, 

168,093 Telephone directory; F. | Mfume Becial and, aren: OLDS GASOLINE ENGINE WORKS 
Drowns, Malden, Mass. =k. Cees eae Deeaee Sf eee - 

763.108 Elect ric brake; F.C. « ~ MEES, Pres., Be 0 0, Terre Haute, Ind. 250 River St... LANSING, MICH. 








Newell, Wilkinsburg, Pa. 




































































SHARP’S 
763,129 Combined gu: rd and stand COMMUTATOR 
for electric lamps; J.C. Tudor, Balti- CLAMP 
more, Md. Best device out for 
763,151 Process of electrically ex- ow fot ita Com S I G N F S HE R S LUNDIN SPECIALTIES 
’ < mutators,” \ wi 7 s 
tracting essential oil; G. D. Burton, “ee SHARP Signs and Decorations nasil _— sae en 
Boston, Mass. MACHINE WORKS weirtren eucieee. end for circular showing our full line 
763,152 Process of making extracts Omaha, Neb., U. S.A. . ‘ The Lundin Electric & Machine Co, 
by electricity ; G. D. Burton, Boston, The Electric Motor & Equipment 00. (Incorporated) 
Mass. NEWARK, N. J Office: 176 Federal St., Boston, Mass, 
763,164 Apparatus for determining THE BRADY MAST ARMS 
the length of waves and observing the =e pany Him age » 0.8. A. 
oscillations in electric oscillation sys- | aaagt Arms, Pole and Swing- A t SUPERIOR WORK AND PROMPT 
tems. ing Hoods, House Brackets rma ures SERVICE 
a : and other specialties for 
763,168 Current regulator; J. B. construction work 
entz, Philadelphia, Pa. ° Catal d Prices Furnished HHoatio: 4 ° ] 
Ae een a ay eectale; ——————————t | Rebuilt, Rewound | Pennsylvania Armature Works 
t € -V -t-ray elec a: e 
C oe W. scwa: aw Wate Ne 2 and Repaired WILKESBARRE, - - - PA. 
7 33,223 Safety device for strong- The BATES MACHINE CO. 
16 —_y = 346 Broadway, New York 
(Continued on page 46.) 
Numbering Machines for Num- | Res TRADE MARKS | THE PHOSPHOR BRONZE SMELTING CO.[IMITED, 
bering Metal Parts 2200 WASHINGTON AVE..PHILADELPHIA. 
Machine-Engraved Wheels and "ELEPHANT BRAND PHOSPHOR-BRONZE 
aa eae Vypeter Registering Devices.  M' | INGoTS,cASTINGS,WIRE RODS,SHEETS 
CERTIFIED PUBLIC ACCOUNTANT - ’ ’ ’ ERS. 
Telephone, 6068 Cortlandt 128 BROADWAY, N. Y. Vp saphor brenne —DELTA ME TAL— 
Special and periodical audits. mains * “ CASTINGS. STAMPINGS Ano FORGINGS, 
pose fhe yma epi Seatinen, aicuetatattons SUBSCRIBE FOR THE ORIGINAL ano SoLce MAKERS INTHE U.S. 





and partnership adjustments. Introduction of effi- 


eient methods of accounting adapted te special Inventive Age 


conditions. 
ONE DOLLAR A YEAR 
Contains index of all patents issued each 


week, and other useful information. Ad- 
dress INVENTIVE AGE PUBLISHING Co., 
National Union Bldg., Washington. D. Cc: 














The most economical plant for 
generating electric currents, 
and the most compact plant 























—IN— 
DISTRICT OF COLUMBI \ E that has yet been produced. 
Bi Be one g Rte! Pane of meine tard of Caveats, Trade-Marks, AMERICAN ENGINE CO. 
the Uni s three or more persons . . 
may form a corporation. Existence per- Copyrights and Designs. 48 Raritan Ave. Bound Brook, N. J 
petual. May transact business in any Send busi di New York Office, 95 Liberty St. 
art of the world. Meetings may be end your business direct 
held outside of District of Columbia, to Washington. 
which exercises no supervision over its Saves time and insures 





ations. Stock may be paid for in 
property OF cash and “omassessable. —j _ better service. Th 4 l| & W rd 
About one-half the expense of incor- F 4 00 | = ee nl ne 
Riu one half th [PERSONAL ATTENTION ] | 

; GUARANTEED. 
Further information on application 22 YEARS’ ACTIVE PRACTICE. is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 


























ili Specialty— 

the standard engine for electric light and railway plants. 

“aoe BALL & WOOD engines are ane in all reine for all 

FOWARD . DUVALL, JR. rere, services requiring the best economy and efficiency 
ATTORNEY-AT-LAW SICCERS & SIGCERS Tur BALL & wooD CoO. 
mecca Sulte 20-25 17 BATTERY PLACE WHITEHALL BUILD YORK 

- WwW HALL BUILDING NEW 

WASHINCTON, D. C. National Union Bidg. Washington, D. C.J Western Office: Room 1247, Marquette Building, Chicago, Ill. 














« 





tor 


for 


REE 


\ 


reset mk, ek 











July 2, 1904 


ELECTRICAL REVIEW 


THE JEWETT CITY MUNICIPAL LIGHTING PLANT 
Has delivered AT '/3 LOAD 27,406 kw. hours at a cost FOR FUEL of 5 1/4 mills per kw. hour 


After a thorough investigation the town of Mansfield, Mass. 


has contracted for 


AMERICAN DIESEL ENGINES for its new plant. 


WRITE TO 


AMERIGAN DIESEL ENGINE CO. or 


11 BROADWAY N.Y. 





H. B. RUST & CO., Contracters 


PROVIDENCE R.I. 








ELEGTRIG CONDENSERS 


WM. MARSHALL, Menefectarer 


FOR SALE 


DIRECT CONNECTED 


30-kw. Eddy dynamo to Watertown en- i 
ssveiiinc connected Raison 110 vos} | Standards a Specialty 


to Brotherhocd engine. 

10-kw. Westinghouse dynamo to Arm- 
ington & Sims engine, 110 volts. 

10-kw Westinghouse dynamo to Westing- 


709 Lexington Ave., New York 

















house engine, 110 volts. 
80-amp. Edison cea to Brotherhood 
snips os Stivot motor to morse | | ENGINES, BOILERS, 
Williams freight elevator. 
BELTED GENERATORS, MOTORS, 
60-amp. Croc! er-Wheeler to Herresoff RAILWAY and STATIONARY 
sooowelt ok i ele are dynamo, REWINDING ALL BRANCHES 


_ 10. amperes. I. 8S. VAN LOAN COMPANY 
500-It. Edison dynamo, 110 volts, 465-466 Greenwich St. - NEW YORK 





BOSTON 
SO.FEDERAL ST 
PHILADELPHIA 


1TH AMERICAN BLDG, ° (215 WARQU! 
SAN FRANCISCO 
32 FIRST ST. 


* ATLANTA,GA, 
__ 817 EQUITABLE BLOG, 
CHICA » 





tA mAVANA. — 






































90-amp. Wes ~?" bh og to West- 
inghous¢ e, 110 volts. 
ame. Ope gue dynamo to Hornby Ack- % ver cent. Higher Voltage. Visible Action. Integral elements. Greatest durability. 
ato iL eNEIN. 10 volt How did you tearn the addresses on this THE lJ \ 4 ATTERY 60 Manufacturers of STORAGE BATTERIES 
500-It, Weston dynamo, volts. age e e advertiser 
400-It. Excelsior dynamo, 110 volts. WAITE to him. ue ® . FOR ALL ELECTRIC PURPOSES. 
45-h.p. (, & C. motor, 280 vo ts. W ROCHELLE, N. Y. Send for eatalog “B. 
30-h.p. C. & C. motor, 230 volts. 
-h.p. Thowson-Houston motor, 500 
MBE es omy [ELECTRICAL ENGINEERING ens 
12Siemens & Halske, 5-h.p. 220-volt mo- THE ST W , aS 
tors for direct connection, 550 r.p.m. TAUGHT BY MAIL L ™ 
2search lights. — Write for our free illustrated book 
ioe stock of smaller dynamos and ““CAN | BECOME AN ELEC- 
motors. 


Repairing of electrical machinery in TRICAL ENGINEER?” 





all its branches. glectrle Lighting, rip Halters 
JORDAN BROS. | findersed by thos a:Eaicon 
ELECTRICAL ENGINEER INSTITUTE 


74 Beckman St., N. Y. Dept. M, 240-242 West 234 St., New York. 

















Incorporated 
1876 


Established 


1629 T, P. MORRIS COMPANY 
PHILADELPHIA 
High Duty Pumping, Blowing, Mine Hoisting ENGINES, vertical 


and horizontal, Francis and Girard Type TURBINES, 
CENTRIFUGAL PUMPING MACHINERY 


Special! Heavy Machinery, Boilers and Tanks. Parsons Man- 
ganese Bronze Castings a specialty. Castings up to 50 tons. 





SAFETY BOILER. 


Safe. 
Efficient. 
Durable. 


Over 1,000,000 Horse-Power ia ese 


All wrought metal ; no flat surfaces 
er stay bolts; four manholes give 
access to every tube. ick and 
steady steam and thorough circulation 
guaranteed. 


THE STIRLING COMPANY 


Pullman Bidg., Chicago, Ill. 
New Yerk Office, 114-118 Liberty St. 
Philadelphia Office, Betz Bidg. 
Boston Office, Delta Bidg. 











CHARLES E. DUSTIN CO., {1 BROADWAY, N. Y. 


200-kw, 60-cycle, three-phase alternator, 
with simple engine. 

200-kw, 25-cycle, three-phase alternator, 
with simple Buckeye engine. 

150-kw, 60-cycle, single-phase alternator, 
with tandem compound engine. 

125-kw, 125-volt, with simple engine. 

75-kw, 250-volt, with simple engine. 

75-kw, 125-volt, with simple engine. 

60-kw, 125-volt, with simple engine. 

50-kw, 125-volt, with tandem compound 
engine. 

50-kw, 125-volt, with simple engine. 

42-kw, 240-volt, with simple engine. 

25-kw, 250-volt, with simple engine. 

25-kw, 125-volt, with simple engine. 


Direct-Connected Railway Units 
850-kw with cross compound Corliss 
engine, 
500-kw with 
engine. 
~)-kw with simple Corliss engine. 
<w with simple Greene engine. 
<w with Russell four-valve engine. 


cross compound Corliss 


w with — Corliss engine. 

<w with tandem compound engine. 
cw with tandem compound engine. 
<w with tandem compound engine. 
<w with Westinghouse compound 
hzine, 

-i:w with cross compound engine. 





20> 
are 


250-k w, 2,200-volt, single-phase, 133 cycles. 
200-kw, 1,100-volt, single-phase, 133 cycles. 


Direct-Connected Lighting and Power Units 
300-kw, 60-cycle, two-phase, with simple 
ne. 


engi 


300-kw, 60-eycle, three-phase, with simple 
eizine, 


Belt-Driven Alternators 
650-kw, 1,800-2,600-volt, two-phase, 133 
cycles. 
300-kw, 6,000-volt. three-phase. 25 cycles. 
250-kw, 10,000-volt, three-phase, 60 cycles. 





90-kw, 2,200-volt, two-phase, 60 cycles. 


75-kw, 1,100-volt, single-phase, 133 cycles. 
60-kw, 1,100-volt, single-phase, 133 cycles. 
180-kw, 2.300-volt, twommee. 60 cycies. 
180-kw, 2,300-volt, single-phase, 60 cycles. 
180-kw, 1,080-2,169-voit, single-phase, 133 


cycles. 
150-kw, 1,100-2,200-volt, two-phase, 133 
cycles. 
1%0- kw, 2,200-volt, three-phase, 60 cycles. 
150-kw, 1,100-2,200-volt, single-phase 60 


Belt-Driven Railway Generators 

Two 500-kw, six-pole. 
Two 500-kw, four-pole. 
a ALL 

wo w, four-pole. 
One 250-kw, aiu-pale. MAKES 
Two 200-kw, six-pole. ALL 
Three 200-kw, four-pole. SIZES 
Two 200-kw, bipolar. 
Two 187-kw, four-pole. SEND 
Two 150-kw, six-pole. 
Two 110-kw, four-pole. FOR 
One 110-kw, six-pole. BULLETIN 
Three 100-kw, four-pole. 
Two 100-kw, six-pele. 


ENGINES, BOILERS, GENERATORS, 
MOTORS, ARC LAMPS, TRANSFORMERS 


cycles. 
150-kw, 1,100-volt, single-phase, 133 cycles. 
120-kw, 1,040-2,080-volt, single-phase, 133 


cycles. 
120-kw, 1,040-volt, single-phase, 133 cycles. 
100-kw, 2.300-volt, single-phase, 60 cycles. 
100-kw, 1,100-volt, single-phase, 138 cycles. 
100-kw, 1,040-2,100-volt, three-phase, 60 
cycles. 


90-kw, 2,200-volt, single-phase. 60 cycles. 
75-kw, 2,200-volt, two-phase, 60 cycles. 
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PATENTS. 

(Continued from page hh.) 
current overhead conductors; C. C. 
Van der Valk, the Hague, Netherlands. 

763,237 Electric-light fixture ; G.H. 
Young, Elmira, N. Y. 

763,321 Storage battery; H. C. 
Porter, Waukegan, Ii). 

763,322 Battery-plate ; H.C. Porter, 
Waukegan, III. 

763,330 Electric furnace; C. P. E. 
Schneider, Le Creusot, France. 

763,332 Relay ; B.S. Smith, Elyria, 
Obio. 

763,345 Means for turning and ad- 
justing electric circuits; F. Braun, 
Strasburg, Germany. 

REISSUES. 

12,232 Connection-counter for tele- 
phone exchanges; C. E. Scribner, 
Jericho, Vt. 

12,235 Recording electrical measur- 
ing instrument; E. Weston, Newark, 
N. J. 











“IT WORKS” 





The Ballou-Hutchins Electric Co, 


Providence, R. |. 


AUTOMATIC TIME SWITCH 








SWITCHBOARDS 


Send for Drawings 
Specifications and Figures 


THE WALKER COMPANY 
2318-2338 Noble St., PHILA. 
NEW YORK, 39 Cortlandt St. CHICAGO: Old Colony Bldg. 








THERMO- PILES 


14% volts, 14% amperes, for electrolytic 

analysis, charging storage batteries, and 

other constant current requirements. 
$3 EACH 


WALSH’S SONS & CO. 
262 Washington Street NEWARK, N. J. 











DONNELLY 
CLIMBERS 


Write for prices 
JOHN J. REIDY & CO., 811 East St. 
NEW HAVEN, CONN., U. 8. A. 











SALESMAN WANTED 


Experienced salesman acquainted with 
buyers and purchasing agents of electri- 
cal supply houses and electric companies 
using insulating material, address 


INSULATION 


Care Electrical Review New York 








ATLANTIO INSULATED Wirn anp Case Co. 
WIRES AND CABLES 


FOR SUBMARINE, ADBRIAL, UNDERGROUND AND 
INTERIOR USE 


FAOTORY 120 LIBERTY STREET 
STAMFORD, CONN. NEW YORE orry 








WANTED 


SALESMEN FOR INCANDESCENT LAMPS. 
State age, height and weight, whether 
married or not, electrical experience, 
whether college uate, what degree, 
and territory familiar with. Address 
“INCANDESCENT” 
Care ELECTRICAL REVIEW New York 











WANTED 


New York agency for an Engineering 
or Manufacturing firm, by an estab- 
lished engineer. Address 

No. 135, 
Care E.ectricaL Review, New York. 


THE “ BOSTON” 
AUTOMATIC BURNER 


The favorite of all first- 
class Electricians and is 
acknowledged by all to be 
‘the only reliable auto- 
matic in the market. 
Guaranteed perfect in 
every detail. 


MANUFACTURED BY 


Beston Electric Go. 


29 Harrison Ave. Extension 
“BOSTON” AUTOMATIC. BOSTON “BOSTON” MECHANISM. 

















UNMOUNTED ELECTRICAL GONGS 


of every descrip- 
tion. Send for 
catalogue con- 
taining 100 
styles and sizes. 


N. N. HILL BRASS CO. 
EASTHAMPTON - = CONN. 




















THE SCHWERDTLE STAMP CO., 





ELECTRIC CONDUIT BENDERS | | =sss¥xvanxa cuavracoca 


= ~~ of Reduced Rates to Mt. Gretna via 
onduit. e have the only P » ae 
ain war in oe ennsylvania Railroad. 


Market.. > of a —-, emeoaua, to 
e held at Mt. Gretna, Pa., July 1 

Price, 34-Inch Size Complete, $2.00 August 5, 1904, the Pennsylvani:i Rail 

Catalogue on Application. road Company will sell special excursion 

tickets from New York, Philade!phia, 

WM. W. BENSON & CO. Chestnut Hill, Phoenixville, Wilminston, 


1011 Chestnut St., Philadelphia, Pa. Perryville, Md., Washington, D. C.., East 
Liberty, Butler, Indiana, Connel!sville, 








Bedford, Clearfield, Martinsburg, Belle- 
fonte, Waterford, Canandaigua, Wiikes- 











PROPOSALS FOR LIGHTING. 


NOTICE is hereby given that 
sealed proposals will be received by 
the Light and Water Committee of 
Councils of the City of Williams- 
port, Pennsylvania, till 12 o’clock 
noon of Friday, July 29, A. D., 
1904, for lighting the streets of 
Williamsport, Pennsylvania, with 
the most modern system of Electric 
Lighting, every night and all night 
for a period of five years, also for 
a period of ten vears, from Decem- 
ber 1, 1904; also bids for lighting 
the City Hall and the several Fire 
Engine Houses of the City for simi- 
lar periods. Bids for street lighting 
to state the kind and number ot 
lights to be furnished, the system of 
lighting, the candle power and dis- 
tribution of lights. Bids to be ac- 
companied by a certified check in 
the sum of five thousand dollars 
($5,000.00), upon one of the banks 
of the City of Williamsport, said 
amount to be forfeited as liquidated 
damages in case the successful bid- 
der fails to execute contract and 
furnish required bond. The City 
reserves the right to reject any or 
all bids. Bids are to be sent to the 
City Clerk endorsed ‘‘PROPOSALS 
FOR ELECTRIC LIGHTING.” 
The successful bidder shall have the 
privilege of erecting poles, wires, 
etc., for the purpose of furnishing 
lights for the streets of the City, 
the Fire Engine Houses and City 
Hall, as well as for commercial pur- 
poses, under such regulations as 
Couneils may by ordinance provide. 
All information in regard to num- 
ber of lights, location of same, etc., 
can be obtained of the City Clerk, 
Williamsport, Pa. 


JeJ. GALBRAITH, 


City Clerk. 
A. F. YOUNG, 


Chairman of Light and 
Water Committee. 


barre, Tomhicken, Mt. Carmel, Lykens, 


and principal intermediate points, {o Mt. 
ll C ll nl Gretna and return, at reduced rates, 
Tickets will be sold June 25 to August 5, 
inclusive, and will be good to return 


until August 16, inclusive. For specific 
rates, consult ticket agents. 


THE BRILLIANT ELECTRIC CO. a 








Cleveland, Ohio 





Keeps You Posted 





You are never in doubt as to the efficiency 
of your watehman 





HEANY 
ENCLOSED ARC LAMPS 


For 110-120 Volts D. C. Circuits 
AGENTS WANTED ——— 


THE AMERICAN ELEC. MFG.CO. 
27 N. roth St. Philadelphia, Pa. 

















ELECTRICAL TESTING LABORATORIES 


We are now prepared to undertake Electrical 
T ofall kinds. Electrical and Photometric- 
al EtanderGiestions, Teste of Lamps, Instruments 
Materials and Supplies. Secondary Standards of 
Candle-Power furnished. 
14-16 East End Avenue, New York City 














WHEN ADDRESSING ADVERTISERS PLEASE at cates Ga Gees 
AMERICAN WATCHMAN'S TIME DETECTOR OOMPANT 
MENTION THIS PAPER 45 Sheriff St., Cleveland, Ohie 














Patent Voltmeters, Ammeters and 
Combined Volt-Ammeters 


POCKET AND FLANGE OR DASHBOARD STYLES 


Accurate and Durable. Will register when held 
in any position 
Sole importers of the genuine for the United States 


OELSCHLAEGER BROS., 42 East 23d St., New York 


Catalogue on Applitation 




















KLEIN'S Linemen’s Tools 
CLIMBERS |*"viriine xicw's sone 









82 W. Van Buren St., OHICAGO, ILL. 
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THE CALCULAGRAPH worsen men” °° 


No guess-work as to the cost of factory products. All your guesses may be wrong. 

WITH THE CALCULAGRAPH it is not necessary to examine 
several yards of tape nor to go over a large card or sheet to ‘pick out from 
a mass of confusing figures workman’s numbers and times of starting and 
stopping to subtract one from the other and post the result. 

WITH THE CALCULAGRAPH the result is determined and 
printed upon each card and the cards are bunched for additions. 

WITH THE CALCULAGRAPH you can quickly and surely furnish 
data for finding piece prices for the extra and new products. 

THE CALCULAGRAPH eliminates errors, saves labor and helps to 
earn dividends. SEND FOR BOOKLET 


CALCULAGRAPH COTlMIPANY, new*voreGiry ues. 












AUTOMATIC TELEPHONES 








PRIVACY 
PROMPTNESS 
PRECISION 
PROFITS 














Automatic Electric Co., Chicago, U. S. A. 























* WE take complete contracts for the 

| The Turbine installation of power equipment, 
EF A : oe either —— bo 
TEAM GINES, or W ATER HEELS, 

; NSMCerng Co. together with electrical equipment and 
all auxiliary apparatus, making ONE 
| contract and giving ONE guarantee 
| NEW YORK—CHICAGO covering the entire installation, and on 
| Kea units of any size from 1% h. p. to 
ngineers and | | 5,000 h. p., mechanical draft and 
Contractors.... ventilating installations using Sirocco 
Blowers and Fans. .. 4. 3 .% 
ae 

















Whi Address of Our Hydraulic Power Department 
_ tehall Blidg., veiapianiall Place West Troy, N. Y. 
NEW YORK 
Address of Steam and Electrical Departments 
Tstephone: 6165-6166 Broad Cable Address: “Turbine” Whitehall Building, Battery Place 
Cedes: Lieber and Western Union New York City 
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[F your best salesman could talk once a week 

for a year to a man who really ought to 
buy your goods, isn’t it fully ten to one that 
he would get the order? 


We can take the words of your best sales- 
man, put them on a page of the HExxcrricaL 
Review, and give him an audience comprising 
practically all the purchasing power in the 
electrical business. 


The ExecrricaL Review has a circulation 
several thousands greater than that of any 
other electrical weekly, and this circulation is 
among the officers, engineers, and purchasing 
agents of the electrical companies of America. 


There is no other way in which these men 
can be reached so er or so econom- 
ically. 


You will be surprised to find what an im- 


mense amount of good work a small sum of 


money will do for you in the ExrorricaL 
ReEvIEw. 

May we send a representative to tell you 
all about it? 
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t-3 PARK & ROW, NEW YORK 


40 DEARBORN STREET, CHICAGO 42 OLD Broap StrEET, LonDoN 
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neers and Contractors. 
White & Co., J. G. 
Wilmerding, ©, H. 
sand Fan Motors. 
—. & Bro. ad oe L. 
tral Electric Co. 
al Fan and Motor Co. 
iohl Mfg. Co. ; 
a Tamne Electric Works. 
1 Electric Co. 
Geni Incandescent Are Light Co, 
Hunter Fan & Motor Co, 
Jones Fan & Mot: i Co. 
Peerless Electric ¢ 0. 
Robbins & Myers Co. 
Sprague Electric Co. 
Stanley on Oe 
Western Electric Co. 
Westinghouse Kiectric & Mfg. Co. 
Fan Motor Appliances. 
Coleman, W 
Fixtures (Electric). , 
Benjamin Elect ric Mfg. Co. 
Dale Co. 
Flashers. 
Electric Motor & Equipment Co. 
Reynolds Electric Flasher Mfg. Co. 
Reynolds Mfg. Co. 


S Flexible Shaftins. 


Stow Manufacturing Co. 
Fuses. ; 

American Electric Fuse Co. 

Chase-Shawmut Co. 

Chicago Fuse \\ ire & Mfg. Co. 

D. & W. Fuse Co. 

General Electric Co. 

Jobns-Manville Co., H. W. 
Fuel Economizers. 

Green Fuel Economizer Co. 
Gaskets. 

U.S. Mineral Wool Co. 
Gears. 

New Process Ruw Hide Co. 
Graphite. 

Dixon Crucible Co., Jos 
Globes, Shades, te. 

Frink, I. P. 

Holophane Glass Co. 


: Phenix Glass Co. 


Wheeler Reflector Co. 
Heating Apparatus. 
American Eleciric Heater Co. 
Prometheus Electric Co. 
Simplex Electrical Co. 
United Electric Heating Co. 
House Goods. 
Boston Electric Co. 
Central Electric Co. 
Ostrander & Co., W. R. 
Hoisting Machinery. 
Jeffrey Mfg. Co. 
Igniters (Gas Engine). 
Dayton Electrical Mfg. Co. 
ectors, 
ayden & Derby Mfg. Co. 
Lunkenheimer ('o., The. 
struments, 
Bristol Co. 
Bullock Electric Mfg. Co. 
Gen’l Incandescent Are Light Co. 
Jewell Electrical Instrument Co. 
Keystone Electricai Instrument Co. 
Rnott Apparatus Co., L. E. 
Leeds & Nortiirup Co. 
Machado & Rii.ler, 
Oelschlaeger Bros. 
Pignolet, Louis M. 
Stanley Instrirnent Co. 
Wagner Electric Mfg. Co. 


Westinghouse: Electrie & Mfg. Co. 
ridio Piatinuin, Wire and Sheet. 
ker & Co., Inc. 


nsulators and insulating Material. 
erican Vulcanized Fibre Co. 
Case Brothers, 
Dielectric Mf:>. Co. 
neral Electric Co. 
ica Insulator Co. 
nite Co, 
ganda Paint Co. 
ndard Underground Cabl 
Sterling Var: rele Co. ae 
homas & Sons Co ‘ R. 


CLASSIFIED INDEX 
(Continued from page 29.) 


Junction Boxes. 
Bossert Electric Construction Co. 
Gen’l Incandescent Arc Light Co. 
Jobuson & Morton. 
Lamps, Are. 
Adams-Bagnall Electric Co. 
American Electrical Mfg. Co. 
General Electric Co. 
Gen’] Incandescent Arc Light Co. 
Jandus Electric Co. 
Nernst Lamp Co. 
Warner, W. F. 
Western Electric Co. 
Westinghouse Electric & Mfg. Uo. 
Lamps, Decorative. 
Central Electric Co. 
Edison Deco. & Miniature Lamp Dep. 
Gen’l Incandescent Arc Light Co. 
Rooney & Westbury Elec. Lamp Co. 


Lamps, Incandescent. 
Brilliant Electric Co. 
Bryan-Marsh Co. 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co. 
Downward Light Co. 
Economical Electric Lamp Co. 
Fort Wayne Electric Works. 
Franklin Elec. Mfg. Co. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
Lamp Testing Bureau. 
Missouri-American Electric Co. 
Nernst Lamp Co. 
New York & Ohio Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electrical Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lamp Guards. 
Wagor & Co., P. R. 
Lighting Plants. 
Bullock Electric Mfg. Co. 
Christensen Engineering Co. 
Crocker- Wheeler Co. 
Fort Wayne Electric Works. 
General Electric Co, 
National Electric Co. 
Stanley & Patterson. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lightning Arresters. 
American Electric Fuse Co. 
Garton-Daniels Co. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lubricators. 
Lunkenheimer Co., The. 
Lumber, Creosoted. 
Wyckoff Pipe & Creosoting Co. 
Machine Tools and Machinery. 
Jeffrey Mfg. Co. 
Morris Co., I. P. 
Morse Twist Drill & Machine Co. 
New England Butt Co. 
Mast Arms. 
T. H. Brady. 
Metal Polish. 
L. B. Allen & Co., Inc. 
Meters. 
Diamond Meter Co. 
Duncan Electric Manufacturing Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Stanley Instrument Co. 
Westinghouse Electric & Mfg. Co. 
Mica. 
Asheville Mica Company 
Mica Insulator Co. 
Munsell, Eugene. 
Schoonmaker, A. O. 
Sills-Eddy Mica Co. 
Model Makers. 
Franklin Model Shop. 
Parsell & Weed. 
Name-Plates. 
Murdock Corporation, The. 
Schwerdtle Stamp Co., The. 


Numbering Machines. 
Bates Machine Co. 


(Continued on page 50 ) 


Oil Filters. 
Burt Manufacturing Co. 
Paint. 
Massachusetts Chemical Co. 
Standard Paint Co. 
Panel Boards. 
H. O. 8. Engineering Co. 
Johnson & Morton. 
Patent Solicitors. 
Duval, Edw. 8. 
Siggers & Siggers. 
Pinions. 
New Process Raw Hide Co. 
i Covering. 
. S. Mineral Wool Co. 
Platinum Products. 
American Platinum Works. 
Baker & Co., Inc. 


Platinum Wire and Sheet, Plati- 
num Crucibles and Dishes, Plati- . 


num Rivets. 
Baker & Co., Inc. 


Poles, Brackets, Pins, Ties, Cross- 


Arms, Climbers, Ete. 

Donnelly, John. 

Eccleston Lumber Co. 

Elmore-Fowler-Jacobs Co. 

Klein & Sons, Mathias. 

Lindsley Bros. Co. 

Phelan, D. W. 

Valentine-Clark Co. 

Wyckoff Pipe & Creosoting Co. 
Rail-Bonds. 

General Electric Co. 

Roebling’s Sons Co., John A. 
Railway Var Lighting. 

Consolidated Railway, Electric 

Lighting & Equipment Co. 

Railway Specialties (Electric). 

Bunnell & Co., J. H. 

Central Electric Co. 

Continuous Rail Joint Co. of America. 

Electric Appliance Co. 

General Electric Co. 

=_— Electric & Railway Supply 


0. 
Stuart-Howland Co. 
Westinghouse Electric & Mfg. Co. 
Reflectors. 
Frink, I. P. 
Wheeler Reflector Co. 
Wirt Electric Co. 
Repairs. 
Chicago Edison Co. 
Replacers incandescent Lamp. 
Incandescent Electric Light Manip- 
ulator Co. 
Rheostats. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Gen’! Incandescent Are Light Co. 
Westinghouse Electric & Mfg. Co. 
Schools. 
American School of Correspondence. 
Baker, Joseph B 
Electrical Engineer Institute of Cor- 
respondence Instruction. 
International Text Book Co. 
McGill University. 
Michigan College of Mines. 
Polytechnic Institute of Brooklyn. 
Rose Polytechnic Institute. 
Seals. 
Schwerdtle Stamp Co., The. 
Signs. 
Electric Motor & Equipment Co. 
Sockets. 
Benjamin Electric Mfg. Co. 
Bryant Electric Co. 
H. T. Paiste Co. 
Perkins Electric Switch Mfg. Co. 
Trumbull Electric Co. 
Yost Electric Mfg. Co. 
Soldering Sticks and Paste. 
Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 
Kester Electric Mfg. Co. 
Sparking Points. 
Baker & Co., Inc. 
Specialties. 
Boston Electric Co 
Edwards & Co. 
Electric Contract Co. 
Frankel Display Fixture Co. 
Gen’l Incandescent Arc Light Co. 


NEW PRICES 


New net prices on all goods contained 
in our 550-page catalogue No. 14. 
Send for it. 


Manhattan Elect. Supply Co. 
Chicago 


New York 


Ta 
Incandescent Lamps 


New York & Ohio Company 
402 North Ave., Warren, Ohio 














DISTRICT 
MESSENGER BOXES 
AND FIRE ALARM 


VIADUCT COMPANY 


BALTIMORE, MD. 








FOR 


ANY SYSTEM 
FOR 
por EVERYBODY 


S.H. COUCH COMPANY 
160 Pearl Street, BOSTON, MASS. 








How did you learn the ad- 
dresses on this page? Tell 
the advertiser WHEN YOU 
WRITE to him. :: :: 33 











Personal 
Element 
of a 


Telephone 
Order 


makes it 


Extremely 
Effective 


NEW YORK 
TELEPHONE CO. 


15 DEY STREET 
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The HEART of an EXCHANGE 
is the Switchboard at Central 
and the Transmitters on the tele- 
phones throughout the system 


IF YOU WISH THE BEST SERVICE 





Aorrara FOOT OC2ZMN 
SOrs8sCO wHTA=$KFV 3 tOmz 


Use EUREKA APPARATUS 


Chicago Eureka Electric Co. Genoa, Ill. 




















LOOKS LIKE A GOOD RINGER 


ACTS LIKE ONE 





Simple, self-contained, noticeable for its fewest number of parts. Can be adjusted by the 
turning of a single screw. Descriptive bulletins mailed upon request 


STROMBERG-CARLSON TELEPHONE MFG. CO. 


General and Eastern Sales Office, ROCHESTER, N. Y. Sales Department, CHICAGO, ILL, 


ee 





Magneto »» Central Energy 
Telephones » Switchboards 


AMERICAN 
BEAUTY 
DESK SET 
NO. 43 


SELECTIVE 
RINGING 
TELEPHONES 


MATTER 






A Sample of 
Our Success 





WRITE FOR CIRCULAR 


American Electric Telephone Company 


36-58 W. Jackson Boulevard, Chicago 





Tape an 











CLASSIFIED INDEX—/(Oontinued from page 49.) 
Specialties. 


Inean. Elec. Light Manipulating Co. 
Ithaca Electric & Novelty Co. 
Lundin Electric & Machine Co. 
Marshall-Sanders Co. 

Phelps Co. 

Yost Electric Mfg. Co. 


Speed Limits. 


Consolidated Engine-Stop Co. 


Staple Drivers. 


C. H. Minchin. 


Steam Heating. 


American District Steam Co. 


Steam Specialties. 


Lunkenheimer Co., The. 
Robertson & Sons, Jas. L. 
U. S. Mineral Wool Co. 


Steel Spring Wire. 


Barnes Co., The Wallace. 
Cary Spring Works. 
Manross, F. N. 


Steel Stamps. 


The Schwerdtle Stamp Co. 


Steneils. 


The Schwerdtle Stamp Co. 


Stokers. 


Westinghouse Machine Co. 


Storage Batteries. 


American Battery Co. 
Columbus Storage Battery Co. 
Dayton Electric Mfg. Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 

Smith Storage Battery Co. 
United States Battery Co. 


Switchboards. 


Anderson Mfg. Co., Albert and J. M. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
FortWayne Electric Works. 
General Electric Co. 

Gen’! Incandescent Arc Light Co. 
H. O. 8. Engineering Co. 
Johnson & Morton. 

La Roche Co., F. A. 

Wagner Electric Mfg. Co. 
Walker Co. 

Western Electric Co 
Westinghouse Machine Co. 


Switches, Ete. 


Abbott, Eugene B. 

Central Electric Co. 
Chase-Shawmut Co. 

Cutter Electrical & Mfg. Co 
Edwards & Co. 

General Electric Co. 


Gen’! Incandescent Arc Light Co. 


Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 

Hartman Circuit Breaker Co. 
Hill Electric Co., W. 8. 
Johnson & Morton. 

La Roche Co., F. A. 
Marshall-Sanders Co. 

Trumbull Electric Co. 

Western Electric Co. 
Westinghouse Klectric & Mfg. Co. 
Splicing Compound. 
Okonite Co. 


Telegraph Aoueenae- Wireless. 
., Wireless Telegraph Wires and Cables. 


Clark, Thos. 
& Telephone Co. 


Telegraph Poles. 


Baker Supply & Construction Co. 


Telegraph Supplies. 


Bunnell & Co., J. H. 
Stuart-Howland Co. 


Telephones. 


American Bell Telephone Co. 
American Electric Telephone Co. 
Automatic Electric Co. 

Central Electrie Co. 

Chicago Writing Machine Co. 
Couch & Co., 8. H. 

Eureka Electric Co. 

Fahnestock Transmitter Co. 

Kellogg Switchboard & Supply Co. 
New York Telephone Co. 

North Electric Co. 

Stanley & Patterson 

Stromberg -Carlson Tele phone 


. Co. 
Swedish-American Telephone Co. 
Viaduct Mfg. Co. 
Wesco oe Co. 
Western Telephone Mfg. Co. 


Telephone Parts. 
ig 


Testing Bureau. 


Lamp Testing Bureau. 


——= 


Telephone Supplies. 
Calculagraph Co. 
Electric Utilities Co, 


Ties, Cross-Arms, Brack 
Climbers, - eta, Pin, 
Central Electric Co, 

Donnelly, John. 

Eccleston Lumber Co. 
Elmore, Fowler, Jacobs Co. 
Klein & Son, Mathias. 
Phelan, D. W. 
Vulentine-Clark Co. 

Wyckoff Pipe & Creosoting Co, 

Time Stamps. 

Calculagraph Co. 


Time Switches. 
Abbott, Eugene B. 
Ballou-Hutchins Electric (Co, 
Electric Motor & Equipment Co 
Hartford. Time Switch Co. ; 
~~ —— - 
anderman Plumbing & Heat 
Tools. . ng Uy 
Jessops & Sons, Wm. 
Klein & Sons, Mathias. 
Morse Twist Drill Co. 
Transformers. 
Christensen Engineering Co, 
Fort Wayne Electric Works. 
National Electric Co. 
New York & Ohio Co. 
Peerless Electric Co. 
Stanley Electric Mfg. Co. 
Valentine-Clark Co. 
Vindex Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co, 
Wesco Supply Co. 
Westinghouse Electric & Mfg, Co, 
Tube Protectors. 
John L. Gleason. 
Turbines, Steam. 
Turbine Engineering Co. 
Westinghouse Machine Co. 
Turbines, Water. 
Dayton Globe Iron Works Co, 
Morris Co., I. P. 
Turbine Governors. 
Lombard Water-Whee! Gov. Co 
Lunkenheimer Co., The. 
Valves. 
Lunkenheimer Co., The. 
Varnish, Insulating. 
Massachusetts Chemical Co. 
Sterling Varnish Co. 
Watchman’s Clocks. 
American Watchman’s Time De} 
tector Co. 
Water Meters. 
Henry R. Worthington 
Water- Wheels. 
Leffel & Co., Jas. 
Risdon-Alcott Turbine Co. 
Stilwell-Bierce & Smith-V aile Co. 
Water-Wheel Governors. 
Lombard Water Wheel (ov. 
Woodward Governor Co. 
Whistles. 
Lunkenheimer Co., The. 
Winding Machinery. : 
American Insulating Machinery (0 


American Electrical Works. 
American Steel & Wire (o. 
Atlantic Insulated Wire & Cable ( 
Bridgeport Brass Co. 

Brixey, W. R 

Central Electric Co. 

Chicago Insulated Wire Uo. 
Collyer Insulated Wire Co. 
Crescent Insulated Wire & Cable Cu 
Driver Harris Wire Co. 
Electric Appliance Co. 

General Eleetric Co. 

Hazard Mfg. Co. 

India Rubber & Gutta Percbalt 
sulating Co. ’ 
Indiana Hubber & Insulated Wirelt 
Montauk Fire-Detecting Wire {. 

Moore, Alfred F. 

National Conduit and Cable Co. 
National India Rubber (o. 
New York Insulated Wire Co. 
Okonite Co., The. 

Phillips Insulated Wire Co. 
Phosphor-Bronze Smelting 00.,” 
Roebling’s Sons Co., Jolin A. 
Safety Insulated Wire & Cable 
Simplex Electrical Co. 
Standard Underground Cable ( 
Western Electric Co, 












































oC, 


Co, 


Uo 


ne Dep 


ery Co 


able (0 


‘able Co 


archa It 


Wirels 
ire Co. 


» Co. 
Co. 





A. 
ble Oo. 
ble C0. 


= IPERS RBRON SAC 8 ate RNY Ne side Pat BS Ee ek 


July 2, 1904 ELECTRICAL REVIEW 51 





= 





EVER 
ELECTRICAL 
REQUISITE 




















KELLOGG=} 


The Telephone 
Apparatus for 
Strength 
Longevity 
Elegance 
Reliability 
E.conomy 








If you want the best in Tele- 
Phones write us for quotations 








Kellogg Switchboard 
G&G Supply Company 


GREEN AND CONGRESS STREETS, CHICAGO 


Electric Building, Cleveland 
Keystone Telephone Building, Philadelphia 
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WITHOUT DOUBT 


More Telephone Men 












read the ELECTRICAL REVIEW 
than any other weekly in the world 

















The 


American 
Bell Telephone 
Company, 





iz5 Milk Street, <oston, Mass. 


. 











‘‘The memory of quality 
lasts long after price has 
been forgotten.” 


CN 153 3° 


UNIT TYPE 
SWITCH: 
BOARDS 


They grow as 
you need them 





Write for Catalog 


THE NORTH ELEC- 
TRIC COMPANY 


CLEVELAND, OHIO, U. S. A., 145-155 ST. CLAIR STREET 
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The Westinghouse=-Parsons 
Steam Turbine 











toeen | -.. > ie Our claims as to the economy of the 
: aco ee | Westinghouse-Parsons Turbine are not 
. | ener: abe 6G based on theory, but on fact; not on 

fork’ > Sam 1 & what it is going to do, but on what it 
er is doing. 








Over 500,000 H. P. in Daily Operation 
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Westinghouse-Parsons 600 H. P. Steam Turbine Generating Unit, Installed 


For further particulars address nearest sales office at 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 


Gates Oltices: | New York, 10 Bridge Street Chicago, 171 La Salle Street Pittsburg, Westinghouse Bldg. 
” * / Boston, 131 State Street Detroit, Union Trust Bldg. Philadelphia, Stephen Girard Bidg. 


Designers and Builders 
Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 














Westinghouse 


Grid Type Rheostats for 
Battery Charging 


Designed for mounting on floor near the switchboard, 
where the handle can be easily reached while watch- 
ing the ammeter. 

The rheostats are made narrow, to economize space, 
also allowing them to be mounted in groups. In 
adding rheostats it is only necessary to substitute 
longer connecting bolts. 


Folder 4021 gives particulars, write for it 


Westinghouse Electric & Mfg. Co. 


Sales Offices in all Large Cities. Pittsburg, Pa. 
For Canada: Canadian Westinghouse Co., Limited, HAMILTON, ONTARIO. 



































